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HE object of this communication is to re- In enumerating some of the predisposing 
port a series of clinical and experimental — factors, Israel mentions calculus disease, ure 
observations upon a type of acute heema-teral obstruction producing renal retention, 

togenous renal infection which has not received trauma, floating kidney, etc., as frequent de 
from the profession the attention it deserves. termining causes of unilateral lesions. 
Practically all authorities upon general and Singer, in 1883, reported a case of unilateral 
genito-urinary surgery agree that renal sup- renal suppuration occurring during an attack of 
puration may arise from infection conveyed to typhoid fever, in a kidney severely injured 18 
the organ by a penetrating wound, by exten-  vears before the attack. Quincke reports a simi 
sion from a neighboring septic focus, by an _ larcase 17 years after such an injury. Numerous 
ascending process from the lower urinary — other examples of unilateral renal suppuration, 


passages, or by the blood current. following trauma, are reported by Simon, Tuf 
The presence in the blood of pathogenic fier, Rayer, Johnson, Rosenburger, and Levi. 
micro-organisms capable of producing meta Regarding the infecting agent in these cases, 


static accidents in the kidneys may, according Israel considers the colon bacillus the most fre 
to Israel, arise from absorption from the quent, but also reports cases due to the strepto 
intestine, from acute infectious diseases, from coccus and staphylococcus aureus. Alter has 
local suppurations, as furuncles, carbuncles, reported a case of unilateral renal abscess in 
paronychias, etc., and also from infection of which the pneumococcus was demonstrated. 
the lower urinary passages. Cases due to the typhoid bacillus have been 

It would naturally be inferred that such reported by Singer and Comba. Cohn, in 
blood infections would produce bilateral le- 1902, reported four cases of suppurative neph 
sions, but Israel, Simon, Alexander Johnson, ritis, in which the infection was traced to 
and others have emphasized the fact that in a furuncles, in one of which the presence of a 
large number of cases of hematogenous infec- calculus was evidently the determining cause. 
tion the renal lesions are unilateral; the cause More recently, Jordon has reported twelve 
which determines the lesions in one kidney cases of renal and perirenal suppuration, in 
only,— being a diminished resistance of that which small foci of peripheral infection were 
organ as a result of previous disease or injury. considered as «tiological factors. 
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In nearly all of the cases to which reference 
has been made, the disease was well advanced, 
and one or more fairly large collections of pus 
were found. It is not, however, of these easily 
recognized terminal conditions of renal infec- 
tion that I desire to speak; but rather of the 
earlier stages of the process, when the clinical 
picture is often one of an acute general infectious 
disease, in which the local manifestations are so 
slight, and so generally overshadowed by the 
symptoms of general toxemia, that they are 
frequently overlooked, unless a more than ordi- 
narily careful physical examination is made. 
These cases are often so acute in their onset, and 
so rapidly progressive in their septic manifes- 
tations, that death may ensue before any dis- 
tinctive renal or urinary symptoms are observed. 

During the past ten years the writer has 
observed some twelve or fourteen such cases, 
presenting practically identical clinical histo- 
ries, but the importance of the observations 
Was not appreciated until, after a number of 
fatal cases, an autopsy revealed the true nature 
of the disease and directed his attention toward 
more prompt and radical treatment. A_ brief 
summary of some of the cases may perhaps be 
of value as illustrating the similarity in symp- 
toms and the evolution of the writer’s present 
ideas regarding treatment. 

CasE I was that of an unmarried female, 
aged twenty vears, admitted to my service to 
the City Hospital, suffering from double 
femoral fracture and multiple contusions of the 
body. After some three weeks of treatment, 
during which time there were no evidences of 
disease or infection of any kind, she suddenly 
became violently ill with symptoms suggesting 
an attack of grip. The temperature rose to 
104° or more; the pulse was accelerated; she 
complained of pain in the back and extremities. 
After two or three days of observation, a care- 
ful examination revealed tenderness over the 
right kidney, albumin and pus in the urine. 
Exploratory nephrotomy was advised, and re- 
fused by the patient. The symptoms increased 
in severity; she complained of a constant aching 
pain in the right flank, had a number of chills, 
became delirious, and presented every evidence 
of profound and rapidly progressive sepsis. 
At no time did she complain of pain or tender- 
ness over the left kidney. 
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Consent was finally obtained for operation. 

Under general anesthesia, the right kidney 
was exposed by a lumbar incision. The peri- 
renal fat was found to be oedematous, the sur- 
face of the kidney was studded with deep red 
elevated lesions. On incising the cortex, the 
entire parenchyma was found to be filled with 
minute abscesses, the largest being about a 
half-centimeter in diameter. There was con- 
siderable hemorrhage from the cut surface of 
the kidney ,which was with difficulty controlled. 
As the patient’s condition was critical, the 
kidney incision was packed with gauze, and the 
external wound partly united and dressed. 
She died within twelve hours. 

Case II was that of a woman 31 vears 
of age. When admitted to the City Hospital 
she presented symptoms of grave sepsis and 
tenderness over the right kidney. On opera- 
tion, the kidney was found to be the seat of 
multiple minute cortical infarcts. The kidney 
was incised, and drained with a large gauze 
pack. She died the following day. 

Case III, a female patient at the City 
Hospital, suffering with pain and tenderness 
over the right kidney, high fever, chills, and 
other evidences of grave sepsis. 

Nephrotomy revealed the presence of innu- 
merable minute cortical abscesses. Death. 

In these cases the evidence of the lesion, 
being unilateral and due to blood infection, is 
clinical only, but they correspond so closely in 
symptoms, signs, and operative findings to my 
later more carefully observed cases, that I have 
included them in this report as illustrating the 
disastrous results of delayed and too conserva- 
tive operative treatment. 

Case IV. Man 21 years of age, complained 
of general abdominal pain and frequent mictu- 
rition, with hematuria. ‘The symptoms tempo- 
rarily subsided, but three weeks later the pain 
became localized over the right kidney region 
and was accompanied by a gradually rising 
temperature and other symptoms of progress- 
ive sepsis. On examination, there was tender- 
ness and some muscular rigidity in the right 
flank. The urine was albuminous, contained 
some pus, a few red-blood cells and casts. 
Urine from the right kidney was scanty, highly 
albuminous, contained many red and a few 
white cells; that from the left, practically nor- 
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mal. Temperature 105.5°; leucocytes 20,200. 
No evidences of other septic foci could be 
found. The right kidney was exposed by a 
lumbar incision, and freely opened by a corti- 
cal cut. The entire parenchyma was studded 
with minute abscesses. Drainage was inserted, 
and the wound partly closed. 

There was a marked improvement in the 
symptoms, which continued for several days; 
but this improvement was succeeded by a 
gradual return of the septic manifestations, 
with scanty albuminous urine, delirium, and 
death. 

On autopsy, the right kidney was found to 
be completely destroyed by numerous abscesses. 
The left kidney, spleen, and other organs 
showed the presence of very recent septic in 
farcts, which had not broken down. Cultures 
demonstrated streptococcus pyogenes. In this 
case the lesion was evidently unilateral at the 
time of the first operation, and had the kidney 
been removed at that time, recovery would 
probably have occurred. 

CasE V. A woman, aged 28 years. Ex 
perienced an attack of chills, fever, and general 
prostration, and was treated for malaria. An 
examination of the blood revealed no plas 
modia, and upon subsequent examination, a 
prolapsed and tender kidney was easily pal 
pated. Urinary examination was_ negative. 
Under chloroform anesthesia the kidney was 
explored and incised. The cortex was studded 
with small areas, the exact nature of which 
could not be determined at the time. The 
organ was removed, and on subsequent ex- 
amination it was found to be the seat of nu- 
merous infarcts. The patient made a complete 
recovery. 

Case VI. A woman, 22 years of age. Ex 
perienced a severe pain in the epigastrium and 
right side of abdomen, with vomiting and high 
fever. Was sent to the Roosevelt Hospital 
with a diagnosis of acute appendicitis. On 
examination the appendix region was _ free 
from evidences of inflammation. There was, 
however, pain and muscular rigidity in the 
right hypochondriac region, with tender points 
over the gall-bladder and the costovertebral 
angle. Temperature 105°; pulse 120; leuco- 
cytes 18,000. 

Cystoscopic examination was negative; urine 
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Fig. I. Bisected kidney removed from case IX. 

from right kidney slightly albuminous, few pus 
and blood cells; that from the left kidney was 
apparently normal. Widal negative; no plas 
modia; no tubercle bacilli in the urine. The 
diagnosis rested between an acute infection of 
the gall-bladder or kidney. Small anterior 
incision; gall-bladder and liver found to be 





Fig. II. 


Bisected kidney removed from case N. 
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normal, but the right kidney seemed enlarged. 
Anterior incision united and the kidney exposed 
by the lumbar route. The perinephritic fatty 
tissue was oedematous; the kidney enlarged, 
highly congested, and the seat of innumerable 
small infarcts. Nephrectomy. After opera- 
tion, the temperature fell from 105.5° to 97° 
within twelve hours, and thereafter remained 
practically normal. She made a satisfactory 
convalescence. Microscopical examination of 
the specimen showed it to be filled with minute 
embolic abscesses. 

Case VII. A woman, 26 years of age. 
Complaine| of severe right-sided abdominal 
pain, with nausea, headache, fever, and general 
prostration. Ten days later she was admitted 
to the Roosevelt Hospital. "Temperature 102°; 
pulse 120; leucocytes 19,000, of which 81 per 
cent were polynuclears. Complained of a 
bearing-down sensation on urination. The 
following day the temperature rose to 104°; 
82 per cent polynuclears on differential count. 
Cystoscoped. Bladder negative; ureters cath 
eterized; from right there was a scanty flow of 
urine containing albumin, a few pus-cells and 
blood; from left, more abundant flow, few red 
cells, practically no pus. 

Physical examination revealed tenderness 
in right costovertebral angle. Kidney not 
palpated. Left side free from tenderness. 
Operation on tenth day of illness. Right 
kidney exposed by lumbar incision; oedema of 
perirenal fat. Kidney highly congested; pre 
sented six distinct cortical areas of induration. 
Each of these was opened, and packed with 





Fig. IIL. Bisected kidney removed from case NII. 


separate strips of gauze tape, which were al- 
lowed to protrude through the partly closed 
parietal wound. Of the six lesions, only one 
contained pus, the others necrotic tissue. The 
renal pelvis was opened; the mucous mem- 
brane appeared normal. Cultures made from 
the pus showed the bacillus coli communis. 
The patient made a tardy but complete recov- 
ery. 

Case VIII. A woman, 31 years of age. 
Was admitted to the Roosevelt Hospital in a 
condition of profound septic intoxication. 
She had had occasional attacks of abdominal 
pain, of short duration, for past six months. 
Eleven days before admission she experienced 
severe pain in right side of the abdomen and 
flank, extending upward to the chest; this was 
accompanied by chills, high fever, delirium, 
and great prostration. At the time of her ad- 
mission to the hospital, her temperature was 
106.5°; pulse rapid and weak; leucocytes 35,- 
ooo. On palpation, the only sign that could 
be elicited was tenderness and muscular 
rigidity in the right kidney region. The urine 
contained albumin and a few pus-cells. As her 
condition was extremely critical, she was 
immediately prepared for operation. On ex- 
posing the right kidney, there was found a 
small focus of pus in the fatty capsule near the 
kidney cortex. The condition of the patient 
would not admit of further exploration, and 
she was saved from death on the table only 
by an intravenous infusion of salt solution. 
The temperature rapidly rose to 112°, and she 
died in a few hours. Autopsy revealed only 
multiple abscesses and infarcts of the right 
kidney. Cultures showed staphylococcus pyo- 
genes aureus. 

Case IX. A young married woman. Was 
admitted to the Roosevelt Hospital suffering 
from right-sided abdominal pain, high fever, 
and extreme nervous restlessness. Six weeks 


before, she had an attack of supposed perito- 


nitis, from unknown cause. After recovery 
from this, she remained well until forty- 
eight hours before admission to the hospital, 
when she began to complain of pain in the 
region of the gall-bladder, with vomiting and 
a rapidly rising temperature. On admission,the 
temperature was 105.8°; pulse 140; respiration 
rapid and jerky. Examination of the chest 
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negative. On attempting to palpate the abdo- 


men, the patient complained of such extreme 


tenderness, and became so excited and hysteri 
cal, that nothing could be elicited. 


the presence of coexisting exophthalmic goiter. ) 
The following morning the temperature had 


Fig. IV. 


fallen to 102°, but the pulse was extremely 
rapid and weak. Abdominal palpation revealed 
tenderness and marked muscular rigidity in 
the upper right quadrant, tenderness to pres 
sure over the lower right costal arches, 
and some pain on pressure over McBurney’s 
point and in the costovertebral angle. Blood 
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symptoms were undoubtedly exaggerated by 
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count showed 16,000 leucocytes, 79 per cent 
polynuclears. Urine abundant; contained a 
trace of albumin and a few pus-cells.. She was 
immediately prepared for operation, the diag 
nosis resting between cholecystitis, subphrenic 
abscess, or abscess of the liver. An incision 
through the right rectus muscle revealed no in 





Specimen for case XII. 


tra-abdominal lesion, save a slight redness and 
cedema of the peritoneum overlying the right 
kidney. The anterior incision was closed, 
and the kidney exposed by a lumbar opening. 
The perirenal fat was oedematous, the kidney 
was highly congested and its cortex studded 
with dark red lesions. Nephrectomy, followed 
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by an intravenous infusion of 1,500 c.c. of nor- 
mal salt solution. After removal, the kidney 
was bisected and found to be the seat of numer- 
ous infarcts and minute abscesses. (Fig. 1.) 
Cultures taken from a freshly opened abscess 
gave a growth resembling the colon bacillus, 
but on further investigation it was found to be a 
non-pathogenic organism, probably a contami- 
nation. The patient made an uninterrupted 
recovery, the temperature falling to normal 
immediately after operation. 

Cast X. A female child, 3 years of age. 
Was brought to the Vanderbilt clinic, suffering 
from left-sided abdominal pain, high fever, 
and general bodily weakness. On examina- 
tion, the temperature was found to be 103.8°; 
pulse 130. On examination, the chest and 
abdomen were negative; slight tenderness in 
the left costovertebral angle. Urine drawn by 
catheter was found to be albuminous, and 
contained a few pus-cells. No vesical irri- 
tability; no other sign of local infection. 

The patient was transferred to the Roose- 
velt Hospital, where it was discovered that the 
hands and feet were desquamating. Inquiry 
regarding exanthematous disease revealed the 
fact that she was supposed to have had measles 
four weeks before she was admitted. She was 
subsequently examined by Prof. A. Jacobi and 
an inspector from the Board of Health. Both 
pronounced the condition, in all probability, 
one of scarlatinal desquamation. The case 
was removed to her home and quarantined. 
Five days later, the mother came to the clinic 
and reported that the child had grown steadily 
worse and was apparently dying. The tem- 
perature had ranged between 103° and 105.5° 
during the week; the pulse from 130 to 160; 
the urine was scanty and cloudy; the child 
thoroughly prostrated. 

Assisted by Drs. Turnure and Darrach of 
the Vanderbilt Clinic surgical staff, I did a 
hasty nephrectomy in the parents’ home. 
The kidney was surrounded by an oedematous 
fatty capsule; the organ was enlarged and 
highly congested; the fibrous capsule presented 
nothing abnormal, but on stripping it from 
the renal parenchyma, the surface of the kidney 
was covered with deep violet oval and irregular 
lesions, which, upon section, contained bloody 
serum and granular-necrotic tissue. On sec- 


tion, the cut surfaces presented many similar 
lesions, as well as a number of triangular in- 
farcts. (Fig. 2.) Cultures taken from sev- 
eral lesions with the greatest care showed no 
growth after three days. The improvement 
in the child was marvelous. The temperature 
dropped several degrees within twelve hours, 
the pulse improved, and she made an uninter- 
rupted recovery. 

Case XI. A woman, 78 years of age. Ex- 
perienced an attack of left-sided pain, with 
fever, and other severe constitutional symptoms. 
The symptoms were not accurately recorded 
for several days, as she was in the country, 
away from her regular medical advisers. When 
later accurate records were kept, it was seen 
that the fever was intermittent in type, and 
would rise to a point at or above 104° each day. 
Later, there occurred chills and profuse sweats. 
The urine was albuminous, and contained pus. 
When first seen by the writer, there was 
marked tenderness in the left costovertebral 
angle, and in the left upper quadrant of the 
abdomen. The patient was greatly prostrated, 
and presented every sign of a grave and rapidly 
progressive sepsis. Under general anesthesia, 
the left kidney was exposed and found to be 
enlarged, highly congested, and surrounded by 
an oedematous fatty capsule. On incising the 
cortex, the entire parenchyma was found to be 
studded with minute abscesses and septic in- 
farcts. A hasty nephrectomy was performed. 
This was followed by an immediate improve- 
ment in the symptoms. The temperature fell 
to normal, and she continued to do well for 
some seven days, when she developed a small 
carbuncle on the left buttock. During the 
following ten weeks, twelve other cutaneous 
and subcutaneous abscesses developed and were 
opened. She finally made a complete recov- 
ery. 

(Notes of the following two cases have been 
kindly given me by my colleague, Dr. Joseph 
A. Blake.) 

Case XII. A woman, 23 years of age. 
Had a miscarriage, followed by sepsis. In the 
second week of her illness she complained of 
pain and tenderness in the right side of the 
abdomen and flank. The temperature be- 
came remittent, ranging between 99° and 106°, 
with chills, sweats, and marked prostration. 
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The patient was sent to the hospital with a 
diagnosis of acute appendicitis. The urine 
contained a trace of albumin, pus, and a few 
red cells; no casts; leucocytes 12,000. An 
exploratory anterior incision was made, and as 
the lesion was evidently not abdominal, this 
was closed, and the kidney exposed. The 
usual clinical picture was found; namely, 
cedema of the perirenal fat, kidney congested 
and studded with infarcts and minute abs- 
cesses. (Fig. 3.) The kidney was removed 
and she made a prompt recovery. 

Case XIII. A boy, 14 years of age, suf 
fering from tuberculosis of the bladder and 
right kidney. Was running a subacute course 
without temperature, when he experienced a 
sudden attack of acute pain and tenderness in 
the right side of the abdomen and flank. The 
temperature rose rapidly to 105°, and for two 
days ranged between 105° and 107°. Pulse 
rapid and weak; chills and sweats. The urine 
was diminished in amount, and contained albu- 
min, pus, and some blood. As the lad’s symp 
toms were so grave, and so rapidly progressive, 
an exploratory incision was at once performed. 
The kidney was removed, and was found to be 
the seat of an old tuberculous infection upon 
which was ingrafted an acute metastatic septic 
process, in the form of multiple septic infarcts. 
(Fig. 4.) The septic symptoms improved at 
once, but the patient became anuric, and died 
in fourteen days. Autopsy showed the kidney 
on the other side completely destroyed by an 
old tuberculous infection. Cultures taken from 
the freshly cut lesions demonstrated the pres 
ence of the streptococcus pyogenes. 

An analysis of the thirteen cases shows that 
in eleven instances the patients were women; 
in two, men. In eleven instances the right kid 
ney was the seat of the lesion; in two, the left. 
In four instances the symptoms were ushered 
inby a chill. In twelve of the thirteen cases, 
the temperature rise was sudden, and reached 
a point at or near 104° when the patient was 
first examined; in several of these the temper 
ature rose to 105° or more before operation. 
In three cases there were such marked _ remis- 
sions in temperature as to suggest a malarial 
infection; in all others it continued high until 
relieved by operation. In all of the cases the 
pulse was relatively high, generally above 120. 


My records regarding pain are imperfect. 
Only one patient, however, failed to complain 
of pain. In the other twelve, abdominal pain 
was the chief complaint at some time during 
their illness, although when first seen and ex 
amined, in a few instances the chief point of 
pain was referred to the flank. In one instance 
the pain was epigastric, later it shifted to the 
appendix region, and finally to the right hypo- 
chondrium. In three instances the location 
of pain was in the right inguinal region and 
the diagnosis of acute appendicitis was made. 
In one or two instances the pain radiated down- 
ward along the course of the ureter. ‘Tender 
ness in the costovertebral angle was present in 





Fig. V.. Microscopical appearance of section from cast 
IX, showing edge of infarct. 











Fig. VI. 


every case examined. The kidney could rarely 
be palpated when in its normal position. 
Muscular rigidity was marked in at least three 
of the cases, probably in more, but the records 
are imperfect in this regard. Blood counts 
were made in eight of the cases. The highest 
leucocyte count was 35,000; the lowest, 12,000. 
In all cases in which a differential count was 
made, the percentage of polynuclears was 79 
or above. In no case was septic disease of the 
lower urinary passages demonstraed by exami- 
nation, although in three instances the patients 
complained of pain and frequency of urination; 
in one of these the cause was known to be a 
tuberculosis of the bladder. Records of the 
urinary analyses were available in eleven of 
the thirteen cases. In one instance only was 
the urine negative. All of the other urines 
contained albumin; five contained albumin and 
a small amount of pus; five, albumin, pus, and 
blood. In one case only was the amount of 
blood sufficient to give a red color to the urine. 
In all other cases it was detected only by the 
microscope. In three instances the separated 
urines were examined. In each of these the 
specimen from the side of the lesion contained 
albumin, pus, and blood. A few pus-cells 
were found in one case, in the urine from the 
unaffected kidney; and in all a few blood-cells 


Diseased kidney (a) and healthy kidney (6), from dog. 
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Experiment IX. 


were present in both urines, probably from 
slight trauma of the ureteral catheter. 

A distinct history of previous injury to the 
affected kidney was obtained in two instances; 
previous disease in one. It could probably 
have been obtained in others, had its importance 
been appreciated at the time of their obser- 
vation. The same is true in regard to eliciting 
from the patient a history of previous septic 
trouble, which might give a clue to the source 
of the infection; but this was neglected in 
most of the earlier cases. In five cases, how- 
ever, there was a recent history of some febrile 
disorder; in four, associated with abdominal 
symptoms; in one instance it was probably 
scarlet fever. 

In five of the cases the kidney was opened 
and drained. Four of these died, and one re- 
covered after a long period of convalescence. 
One was simply exposed and a perirenal abscess 
drained, the kidney lesion not being recognized. 
She died in twelve hours. In seven cases, 
nephrectomy was performed; of these, six 
recovered and one died. In six of the cases, 
pus could be detected when the kidney was 
exposed or bisected. In seven cases the lesions 
showed no pus on macroscopic examination. 
In case V the infection was evidently a non- 
pyogenic one. The following is the report of 
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Dr. Evan Evans, who examined the speci- 
men: 

“The kidney showed the usual picture of 
multiple metastatic emboli. It was moderately 
enlarged; the stellate veins congested; beneath 
the capsule were numerous yellow nodules, 
surrounded by areola of intense congestion. 
At these points the capsule was adherent. On 
section, the cortex and outer zones of the pyra- 
mids were abundanly sprinkled with similar 
small nodular and wedge-shaped foci. Micro 
scopically, these lesions showed irregular areas 
of small cells occupying the glomerular cap 
sules, tubular spaces from which the renal 
epithelium had desquamated, and to a less 
extent the contiguous stroma. The renal 
epithelium at large was acutely degenerated.” 

Case X, an exceedingly virulent one, pre- 
sented an extraordinary microscopic picture, 
almost suggesting an ascending infection, but 
as the patient was a child of three, who had 
never been catheterized, and who presented 
no evidence of infection of the lower urinary 
passages, the conclusion that the infection 
reached the organ by the blood current is inevi- 
table. The following is the report of Dr 
Ditman: 

““A moderate amount of exudation of leuco- 
cytes in the stroma, with many pus-cells in the 
lumen of the tubeles near the pelvis. The 





a, 


Fig. VIL. 
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Diseased kidney (a) and healthy kidney (b), from dog. 
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lumen of the tubules was much dilated, and 
contained albuminous detritus. The epithe 
lium is compressed. Near the cortex there are 
areas in which the parenchyma has been re 
placed by recently formed connective tissue. 
The cells of the glomerular tufts are increased 
in number. The blood capillaries throughout 
are immensely dilated and congested. ‘There 
is moderate degeneration of the tubular epi 
thelium, especially in the convoluted tubules.” 
In all the other cases the microscopic findings 
were practically identical. 

The following report of Dr. Ditman of case 
IX will serve as an example. 

“Numerous areas of varying size, most 
frequent near the capsule, of purulent infiltra 
tion. The pus-cells are in the stroma and 
within the tubules. In many places the central 
areas are necrotic. These areas are more or 
less sharply circumscribed, the tissue about 
them being much congested. (Fig. 5).”’ 

With a view to studying this condition more 
carefully, and to demonstrate, if possible, why, 
during a general blood infection, a_ single 
kidney should so frequently be the seat of such 
grave lesions, the writer, through the courtesy 
of Professor T. Mitchell Prudden, was able to 
conduct a series of experiments in the Patho 
logical Laboratory of the College of Physicians 
and Surgeons. He was assisted in these ex 
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periments by Dr. Norman E. Ditman, Instruc- 
tor in Pathology and Assistant Pathologist at 
the Roosevelt Hospital. 

EXPERIMENT I. Small black rabbit. Ether. 
Right kidney exposed by lumbar incision. 
Kidney delivered and bruised with fingers. 
Wound united with silk and sealed with a 
cotton and collodion dressing. Two cubic 
centimeters of a streptococcus culture injected 
into ear vein. Control animal injected with 
same amount, but without injury to the kidney. 
Neither animal seemed to suffer from the ex- 
periment. Both were killed on the fourteenth 
day. No gross lesions were found on autopsy. 
Microscopical examination of the four kidneys 
revealed only hyperemia and slight degener- 
ation, most marked in the injured organ. 

EXPERIMENT II. Large white-and-brown 
rabbit. Ether. Right kidney exposed and 
bruised, as in experiment I. Two cubic centi- 
meters colon culture solution injected into ear 
vein. Control animal injected without injury 
to the kidney. Both animals died in twelve 
hours from acute toxemia. Autopsies showed 
no gross lesions. Microscopical examination 
negative as to surgical lesions. 

EXPERIMENT III. White rabbit. Ether. 
Right kidney exposed and bruised; one cubic 
centimeter virulent typhoid culture (from a 
fatal case of typhoid septicemia) injected into 
ear vein. Control animal injected without 
injury to kidney. Injured animal died on 
fifth day, of general sepsis. Abscess in lower 
pole of injured kidney, which had broken 





Fig. VIII. 
healthy kidney (0). 


Cut surface of diseased kidney (a) and 
Experiment X. 
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through and given rise to a_perinephritic 
suppuration. Opposite kidney presented a 
single hemorrhagic infarct. There was a well- 
marked peritonitis present (culture negative), 
and other evidences of acute septicemia. 
Control animal killed, and presented no gross 
lesions. 

Microscopical examination of injured kidney 
showed multiple bacterial emboli in vessels, 
especially of glomeruli; surrounding these were 
more or less extensive areas of necrosis and 
inflammation. Entire kidney markedly hyper- 
emic. Mild parenchymatous degeneration. 
Opposite kidney presented a single large wedge- 
shaped hemorrhagic infarct extending to the 
surface of kidney. Infarct area is necrotic, 
presents numerous bacterial emboli, and is 
separated from neighboring healthy kidney tis- 
sue by thick wall of leucocytes. 

EXPERIMENT IV. Brown rabbit. Ether. 
Right kidney exposed and bruised. One half- 
centimeter same colon solution as in experi- 
ment II injected into ear vein. Control rabbit 


injected without injury to the kidney. In- 
jured rabbit died on seventh day. Autopsy 
revealed lesion of injured kidney. Opposite 


kidney apparently normal. Control animal 
killed. No lesions. Microscopical examina- 
tion of injured kidney showed single sharply cir- 
cumscribed abscess in cortex, midway between 
pelvis and external border. Opposite kidney 
showed slight hyperemia of glomeruli. 

EXPERIMENT V. Gray-and-white — rabbit. 
Ether. Right kidney exposed and_ bruised. 
Two cubic centimeters streptococcus solution 
injected into ear vein. Control animal injected 
without injury. Injured rabbit died on sixth 
day, of sepsis. Ulcerative endocarditis found, 
and other viscera congested. Right kidney 
surrounded by haematoma and mass of fibrine. 
Hemorrhagic and necrotic area in lower pole. 
Parenchymatous degeneration. Opposite kid- 
ney showed only cloudy swelling. Control 
animal killed. No lesions. 

EXPERIMENT VI. Black rabbit. Ether. Left 
kidney injured by blow on lumbar region. 
Two cubic centimeters staphylococcus pyogenes 
aureus injected into ear vein. Animal killed 
at end of sixteen days. Autopsy showed large 
septic infarct. Right kidney apparently nor- 
mal. Microscopical examination of injured 
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Fig. IX. 


In addition to infarct, the cortex was 


kidney. 
studded with a number of small abscesses 
about four times the size of a glomerulus. 
Well-marked round-cell infiltration in stoma 
surrounding abscesses. Slight cloudy swelling. 
Right kidney, slight cloudy swelling. 
EXPERIMENT VII. White rabbit. 
Left kidney injured by external blow. 
cubic centimeters typhoid in ear vein. 
evidence of gross illness. Animal killed on 
sixteenth day. Injured kidney presented sub- 
capsular hemorrhage. Large hemorrhagic in- 
farct, with abscesses at base. Microscopical 
examination of left kidney showed extravasa- 
tion of blood beneath capsule. Large wedged- 
shaped area of necrotic parenchyma containing 
several bacterial masses. Moderate leucocytic 


Ether. 
Two 


No 


infiltration. Right kidney normal. 
EXPERIMENT VIII. Large white — rabbit. 
Ether. Left kidney injured by external blow. 


Two and a half cubic centimeters pyocyaneus 
solution injected into ear vein. Animal died 
in 24 hours. Left kidney deep red color, 
surrounded by blood-clot. Right kidney 
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ficroscopical appearance of section of diseased kidney. 
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Experiment XVI. (Low power.) 
apparently normal. Microscopical examina- 
tion of injured kidney showed acute exudation 
nephritis, with extensive destruction of con 
voluted tubules. Glomerular tufts compressed 
by albuminous exudate within capsule of Bow 
man. Extensive blood extravasation through- 
out parenchyma. Opposite kidney hyper- 
emic, with parenchymatous degeneration. 
EXPERIMENT IX. Large white bull-terrier. 
Ether. Right kidney exposed by lumbar 
incision. Pelvis of kidney injected with a 
pasty mass of bismuth subnitrate mixed with 
glycerine and water. One and a half cubic 
centimeters colon solution injected into ear 
vein. Animal became markedly ill. Killed 
on seventh day. Autopsy showed right kidney 
adherent to liver, colon, and omentum by 
inflammatory exudate. Capsule very much 
thickened. On removal of capsule, two large 
triangular infarcts and several embolic foci 
seen on surface. (Fig. 6.) Left kidney nor- 
mal in appearance. Microscopical examina- 
tion of right kidney showed large triangular 
areas of intense hyperemia, with extensive puru- 
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Fig. X. 
Fig. IN. 


Microscopical appearance of section shown in 
(High power.) 
lent infiltration. 
lium. 
EXPERIMENT X. Large brown mongrel 
Ether. Right kidney exposed. Ureter 
Bismuth mixture injected into paren- 
chyma. One cubic centimeter colon injected 
into ear vein. Animal showed marked evi- 
dences of illness at the end of 24 hours. Killed 
on the seventh day. Autopsy showed right 
kidney surrounded by perinephritic abscess. 
Capsule greatly thickened. On removal, the 
surface of the kidney was seen to be studded 
with innumerable embolic foci. Left kidney 
normal in appearance. (Figs. 7 and 8.) Heart, 
lungs, liver, spleen, pericardium, and_ perito 
neum normal. Microscopical examination of 
right kidney, profuse purulent and fibrinous 
exudate on capsule. Beneath capsule, numer 
ous bacterial emboli surrounded by necrotic 
areas which are infiltrated with masses of pus- 
cells forming multiple abscesses. Left kidney 
hyperamic. Moderate cloudy swelling. 
EXPERIMENT XI. Large brown _ rabbit. 
Ether. Right kidney bruised by blow on 


Necrosis of tubular epithe- 


dog. 


ligated. 


centimeter pyocyaneus 
injected into ear vein. Died in 24 hours. No 
pus lesions found at autopsy. Microscopically, 
both kidneys showed extensive hyperemia and 
parenchymatous degeneration. 

EXPERIMENT XII. Large black-and-white 
rabbit. Ether. Right kidney bruised by blow. 
Four cubic centimeters staphylococcus pyo- 
genes aureus injected .hypodermically. Ani- 
mal became ill on third day. Killed on seventh 
day. Autopsy. Both kidneys presented mul- 
tiple septic infarcts. Other organs normal. 
Microscopical examination showed multiple 
small abscesses with parenchymatous degen- 
eration in both kidneys. Somewhat more 
marked changes in injured kidney. 

EXPERIMENT XIII. Small brown rabbit. 
Ether. Right kidney bruised by blow. One 
and a half cubic centimeters streptococcus 
solution injected into ear vein. Animal died 
on fifth day. Autopsy. Right kidney hemor- 
rhagic infarct. Left kidney normal. Other 
organs normal. Microscopical examination of 
right kidney showed hemorrhagic infarct, with 
numerous bacterial emboli in surrounding 
necrotic area. Left kidney normal, except for 


parietes. One cubic 


a few deeply stained small areas near one 


papilla, probably bacterial emboli. 
EXPERIMENT XIV. Small brown rabbit. 
Ether. Right kidney bruised by blow. One 
half cubic centimeter typhoid injected into ear 
vein. Animal killed on seventh day. No 
gross lesion of kidneys, except subcapsular 
hemorrhage in injured organ. Microscopical 
examination revealed hyperemia and degener- 
ation, most marked in right kidney. 
EXPERIMENT XV. White rabbit. Ether. 
Left kidney bruised by blow. Two cubic 
centimeters typhoid injected into ear vein. 
Animal killed on seventh day. Autopsy 
showed no gross lesion. Microscopical exami- 
nation showed parenchymatous degeneration 
of injured kidney. Opposite kidney normal. 
EXPERIMENT XVI. Brown rabbit. Ether. 
Left kidney injured by blow on flank. Four 
cubic centimeters pneumococcus broth injected 
into ear vein. Rabbit died in thirty-six hours. 
Autopsy showed right kidney apparently nor- 
mal. Left kidney acutely congested. Sub- 
capsular hemorrhages. Numerous areas of 
parenchymatous hemorrhage throughout cor- 
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tex. Microscopical examination revealed cortex 
studded with minute areas of extravasated 
blood. In and about these areas are seen very 
numerous groups of diplococci, some occupying 
region of tubules, the epithelium of which has 
undergone marked degeneration. On_ the 
periphery of these areas, masses of diplococci 
may be seen filling the lumen of the capillary 
vessels. Well-marked exudation of pus-cells 
surrounding these areas, and in the stroma. 
(Figs.gand1o.) Right kidney showed marked 
hyperemia and cloudy swelling. 

A review of these experiments will show 
that none of the control animals which had 
received a moderate dose of pathogenic bacte- 
ria directly into the circulation without other 
injury developed a surgical lesion of the kidney. 
Of the sixteen animals which, in addition to the 
inoculation, received an injury to one kidney, 
five showed no lesion, or only hyperemia and 
parenchymatous degeneration. ‘Two of these 
animals died within twenty-four hours, of acute 
septic intoxication. Of the remaining eleven, 
all developed distinct surgical lesions of the 
kidney. In eight the lesions were unilateral, 
and limited to the injured kidney. In three, 
the lesions were bilateral. In one of the bilat- 


eral cases the lesions were practically equal in 


extent and inseverity. In the other two, the 
lesions in the uninjured kidney were mild in 
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character, and undoubtedly would have re 
covered under favorable conditions. The renal 
lesions produced by these experiments were 
practically identical with those observed in 
our clinical cases. They showed considerable 
variation in number, extent of renal destruction, 
and the degree of resulting toxemia. While 
these experiments have not been sufliciently 
numerous nor varied to investigate all of the 
causes which might direct a given blood infec 
tion toward one kidney, still they demonstrate 
in a very conclusive manner that injury to a 
single kidney, whether produced by trauma, 
by the presence of a foreign body in the pelvis, 
or by an acute obstruction of the ureter, 
certainly acts as a strong predisposing factor in 
the evolution of a surgical lesion of that organ. 

In conclusion, the writer desires to state that 
he lays no claim to priority in the recognition 
of unilateral suppurative disease of the kidney; 
the object of this communication being simply 
to direct attention to the earlier stages of the 
affection, when the diagnosis is often obscure, 
and the clinical picture is one of a grave general 
disease, rather than a purely local disorder, 
and to emphasize the fact that in the more 
virulent forms of the disease the 
is rapid toward a fatal termination, unless 
promptly arrested by radical surgical meas 
ures. 


progress 
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N a previous publication (1) I drew atten- 

tion to the study of the ureteric orifices, 

pointing out its possible importance in the 

diagnosis of surgical diseases of the kid- 
ney. At the same time I dwelt upon some 
of the advantages of this method over ureteral 
catheterization. These advantages arise princi- 
pally from greater simplicity of technique and 
greater range of applicability, through the 
smaller caliber of the observation cystoscope, 
and hardly require any further discussion. It 
remained to be shown, however, whether sim- 
ple cystoscopic inspection of the ureteric ori- 
fices was of much clinical value, and whether 
it possessed any real diagnostic — signifi- 
cance. 

Changes in the appearance of the ureteral 
orifices, in connection with different diseases 
of the kidneys and ureters, have from time to 
time been reported by various authors, and 
a certain diagnostic import attached to them. 
Thus Willy Meyer (2) was one of the first to 
describe circumscribed areas of hyperemia 
and ulceration in the vicinity of the ureteral 
orifice, in cases or renal tuberculosis, and he 
has since then, in public discussion and_per- 
sonal communication, emphasized the value of 
this sign in beginning tuberculosis of the kid- 
ney. This view is also held by Howard Kelly 
(3), who says that inspection of the ureteral 
orifices plays a very important part in the 
diagnosis of renal tuberculosis. To quote his 
own words, “the telltale blush, puffiness or 
granular condition [of the ureteric orifice], will 
often mark the diseased side.”’ Casper (4), 
however, does not place much dependence upon 
these changes as aids to diagnosis. He thinks 
that even under normal conditions the appear- 
ance of the ureteric orifice is subject to so many 


variations, that it would be difficult to decide 
in a given case that the appearance was patho- 
logical. He remarks, moreover (4), that the 
amount of blood or urine in the ureteral efflux 
is rarely sufficient to enable one to recognize its 
source on cystoscopic examination, and that the 
muscular movements of the bladder frequently 
observed during cystoscopy have a tendency 
to stir up particles of fibrine or pus resting on 
the bottom, and that when these particles are 
set in motion the appearance may simulate 
a discolored or turbid efflux, thus making it 
difficult to decide whether these products are 
derived from the kidney or ureter, or from the 
bladder itself. F. Tilden Brown (5) admits 
having observed the characteristic eversion and 
cedema of the ureteral orifice in cases of renal 
calculus, but he has found, on the other hand, 
that grave conditions of the upper urinary 
tracts were present without any changes in the 
ureteral orifice. It must be conceded, how- 
ever, that some of these conclusions were not 
derived from a special study of ureteric meatos- 
copy itself, being in many instances based upon 
incidental observations. The only exhaustive 
work on the subject is the monograph of Fen- 
wick (6). He has compiled his findings, after 
careful study of a large number of cases. He 
found more or less characteristic changes in py- 
elitis, dilatation of the ureter and pelvis, renal 
and ureteral calculus, and in renal tuberculosis, 
besides noting many valuable data obtained 
from a study of the ureteral efflux. In view 
of the very extensive clinical material which has 
formed the basis of his conclusions, his opinions 
must bear some weight, although his fine dis- 
tinctions as to the appearance of the ureteric 
orifice are liable to cause confusion in the case 
of one lacking his cystoscopic experience, and 
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might lead one to mistake normal variations 
for actual pathological conditions. 

From my own observations in 36 cases of 
disease of the kidney or ureter, seen at the 
Roosevelt Hospital, in the services of Dr. Blake 
and Dr. Brewer, it would appear that in neph- 
rolithiasis and inflammatory conditions, such 
changes were relatively frequent, and more or 
less characteristic. But, as will be shown more 
in detail below, these conditions may exist with- 
out any changes in the ureteric orifice, and, 
under such circumstances, ureteral catheteriza 
tion may still elicit valuable information. It 
appears, also, that in other conditions of the 
kidney, changes in the ureteric orifice were 
always absent. In the following paper it is 
intended to describe more fully the changes 
which were noted in the ureteric orifice under 
similar conditions, and to show their relative 
frequency. At the same time, these findings 
will be compared with the da/a obtained from 
studying the ureteral efflux and by means of 
ureteral catheterization. In order to present 
more clearly the results of these clinical studies, 
the cases will be arranged in groups, according 
to diagnosis, together with the findings obtained 
in each case by the different methods, as in 
the accompanying table. (See table.) 

The first group comprises g cases of neph- 
rolithiasis. In 8 of these, changes were noted 
in the ureteric orifices. These changes varied 
from a slight conical elevation of the mucous 
membrane surrounding the orifice unaccompa- 
nied by any inflammatory changes, to marked 
eversion of the lower end of the ureter with 
intense hyperemia and cedema of the mucous 
membrane surrounding the orifice. The de- 
gree of congestion was not always dependent 
upon the site of the calculus, for in one case 
with a stone impacted about the middle of the 
ureter, and accompanied by severe infected 
hydronephrosis, there was only a slight ele 
vation of the orifice. As a rule, however, the 
inflammatory signs were most marked in those 
cases in which a stone had lodged in the lower 
third of the ureter. 

In none of the cases were any da/a obtained 
from the urinary efflux. This is hardly sur. 
prising, as the amount of hemorrhage accom- 
panying calculus is rarely sufficient to give a 
macroscopically recognizable bloody color to 


spontaneously. 
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the urine. In severe cases of pyelitis or pyo 
nephrosis complicating stone, it is conceivable 
that sufficient pus would be expelled with the 
urine to be recognized on cystoscopic inspection. 

In 7 cases, confirmatory or additional infor 
mation was obtained by means of ureteral cath 
eterization carried out directly after cystoscopic 
examination, usually with the same instrument. 
But here, also, the information derived related 
more to the secondary inflammations than to 
the actual determination of the presence or site 
of a calculus with the ureter-probe. 

In 5 cases, the diagnosis was contirmed by 
operation. In one of the cases not operated 
upon (case 6) a calculus was distinctly seen, on 
cystoscopic examination, impacted in the lower 
end of the ureter, its tip projecting partially 
into the bladder. The ureter was markedly 
everted by its attempts to extrude the stone, 
and the surrounding mucous membrane was 
intensly red and swollen for some distance from 
the orifice. Attempts to dislodge the stone with 
a ureter catheter had to be abandoned on 
account of the pain which this procedure 
caused the patient, who was not under an 
anesthetic, and who, in addition, had been 
suffering from severe attacks of renal colic. 
The same night the patient passed the calculus 
Fortunately, it was recovered. 
It was about the size of a pistachio-nut, but 
more angular and irregular. Cystoscopic ex 
amination repeated the next day, when the 
patient had almost entirely recovered from 
pain, revealed no sign of a calculus, either in 
the ureter or in the bladder, but the ureteric 
orifice was still distinctly red and swollen. A 
catheter was passed the whole length of the 
ureter, without meeting with any obstruction, 
and urine obtained from this side was negative. 
In the other case not operated upon, seven 
small stones were passed spontaneously, accom 
panied by severe colic, some hours after the 
pelvis of the kidney had been irrigated with 
a ureter catheter, with a view of treating the 
complicating pyelitis, the patient having re 
fused more radical operation. In this case 
there was only a slight dilatation of the blood 
vessels nearest the orifice, and no stone had 
been suspected. Two cases were operated 
upon, and no stone found at operation. One 
had shown very marked oedema and congestion 
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of the orifice, accompanied by attacks of colic; 
the other had similar signs and symptoms, but 
ina less degree. In both, however, the changes 
about the orifice were characteristic. It is 
possible that a stone was passed just before, 
or more probably just after, cystoscopy. That 
such changes do persist after the passage of a 
calculus has been demonstrated by the case 
referred to above, in which a calculus was 
impacted in the lower end of the ureter. In 
some of the cases we were met by the difh- 
culty that two or more conditions were present 
at the same time. A calculus having lodged 
at some part of the upper urinary tract, causing 
secondary inflammatory conditions, cither of 
a tuberculous or of a pyogenic nature, and 
under such circumstances, in these mixed cases, 
it was difficult to decide whether the change 
was due to one or the other condition. 

The second group comprises 13 cases of pyo- 
genic infection of the kidney, resulting either 
in pyonephrosis or pyelonephritis. Changes in 
the ureteric orifice were noted in 8. These 
changes consisted either in an increase in size 
of the orifice, with infiltration and ulceration 
of the lips, and more or less swelling and 
redness of the surrounding mucous membrane 
or of the entire trigone, or the ureteric orifice 
Was contracted, round, puckered up; the lips 
more markedly infiltrated, appearing even in- 
durated, and the mucous membrane of the 
adjacent portion of the trigone presenting a 
dark red smooth appearance. 

In this group of cases the study of the ureteral 
efflux was of distinct service, valuable infor- 
mation having been obtained 7 times. 

In the g cases in which ureteral catheteriza- 
tion was performed, the results were positive. 
In 4 cases it was not attempted. These were 
the cases with such extensive pyonephrosis that 
the pus was extruded from a narrow contracted 
ureteral orifice in the form of a thick cheesy 
tape, having very much the appearance and con- 
sistency of moist water-colors when squeezed 
out of collapsible metallic tubes. In_ these 
cases the kidney was evidently not functionat- 
ing, and there seemed no practical object in 
wasting any efforts to pass a catheter when 
it would certainly have been occluded by the 
thick pus. In all but 2 of the cases, diagnosis 
was confirmed by operation. One of the cases 





GYNECOLOGY AND OBSTETRICS 


not operated upon, in which the ureteric orifice 
showed no changes, can safely be accepted 
on the basis of the purulent efflux, the 
large quantity of pus in the urine from the 
affected side obtained by means of ureteral 
catheterization, and the fact that the patient 
had had a previous nephrotomy for renal 
calculi, pyonephrosis, and perinephritic abscess. 
The other case which, refused operation also 
showed no change in the ureteric orifice, or 
in the urinary efflux, but the urine from the 
suspected kidney contained a large amount of 
pus, and there was a distinct renal tumor. 

In 6 cases of renal tuberculosis, changes in 
the ureteral orifice were noted 5 times. The 
negative case had a general disseminated tu- 
berculosis; no pus was noticed in the efflux, but 
the urine obtained by catheter was markedly 
purulent, light in color, and contained many 
tubercle bacilli. Operation disclosed _ little 
free pus, but multiple tuberculous abscesses. 


These changes in the orifices presented 
relatively great variation. The orifice was 


either large, round, open, and retracted (Fen- 
wick’s golf-hole type). This was noted only 
once. More frequently the orifice was en- 
larged, but elliptical in shape, the margins of 
lips ragged and ulcerated. In other cases, 
again, in addition to the above changes, the 
surrounding mucous membrane was intensely 
reddened and ulcerated, and thrown into 
marked folds, while in one case, in addition to 
the inflammatory changes of the orifice itself, 
similar to those just described, a group of 
tuberculous nodules surrounded the orifice and 
extended in a line toward the apex of the trigo- 
num. According to the degree of the infec- 
tion, the whole trigonum was red and swollen, 
or the remaining portion of the bladder-wall 
studded with tuberculous nodules or showing 
larger ulcerations. In none of the cases was 
any information derived from a study of the 
efflux, but in all of the cases ureteral catheteri- 
zation was of distinct service, as shown by the 
finding of tubercle bacilli in the urine from the 
diseased side. In the one case in which no 
changes could be noted in the ureteric orifice 
the urine from the same side contained con- 
siderable pus and many tubercle bacilli. In 4 
of the cases that were operated upon the diag- 
nosis was confirmed. In the 2 cases in which 
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operation was deferred or declined, the diag- 
nosis can be accepted on the basis of finding 
tubercle bacilli in the urine from the kidney, 
and clinical symptoms of general or urinary 
tuberculosis, and evidence that the disease 
was not an ascending inflammation, secondary 
to tuberculous inflammation of the bladder. 

The fourth group comprises three cases of 
unilateral hematuria. In none of these were 
any changes noted in the urinary ureteric orifice, 
but in each of them the presence of blood in 
the urine from one side could be easily deter- 
mined by the color of the efflux. In two of 
the cases these findings were confirmed by 
ureteral catheterization. In the other case the 
amount of blood in the urine was so large that 
there could be no doubt as to its source. This 
was the only case in which exploratory oper- 
ation was performed. The operation showed 
a lobulated kidney, with more or less granu 
lar surface and adherent capsule, probably a 
beginning interstitial nephritis, but microscop- 
ical examination of a small section removed 
showed normal kidney tissue. 

In the fifth group are two cases of cystic 
tumor of the kidney, in neither of which any 
changes of the ureteric orifices could be noted, 
no iniormation could be obtained from the 
efflux, and ureteral catheterization showed clear 
urine from the diseased side, though the quan- 
tity was rather less than normal. 

In the last group are three cases which can- 
not properly be classified, and which were 
seen outside of my hospital service. One was 
a case of ureterovaginal fistula following a 
gynecological operation; one was a case of 
bilateral occlusion of the ureters with ligatures, 
discovered after a hysterectomy; and the third 
was a case of partial obstruction of one ureter 
(right) by a band of adhesion, surrounding 
and retracting the ureter at a point about 
two inches above the anterior superior 
spine of the ilium, which may be traced 
to a former attack of appendicitis. In 
each of these three cases no changes could 
be noted in the ureteric orifices, but in each an 
accurate diagnosis as to the site of the lesion 
was made by means of ureteral catheterization, 
using the catheter as a probe, and measuring 
the distance from the vesical end of the ureter, 
at which the obstruction was found. 
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Placing all of the above cases into one 
group and summing up the results, we find that 
changes in the ureteric orifices occurred 22 
times, or 61.1 per cent; that data were obtained 
from a study of the ureteral efflux in to cases, 
or 27.9 per cent; that valuable information was 
obtained by means of ureteral catheterization 
26 times, or 72.2 per cent. These figures do 
not take into consideration whether the results 
obtained by any one method were corroborated 
by those obtained by the other two, or whether 
positive results were obtained by one method 
when the other two were negative. 

As we have stated above, changes in the 
ureteric orifice are more frequently met with 
in some diseases than in others. In some con 
ditions they would hardly be expected to occur 
at all. When present, they are undoubtedly 
of considerable diagnostic significance. In 
either case, however, confirmatory or additional 
information might still be obtained by means 
of ureteral catheterization, and this method 
should therefore be employed in addition, in 
all cases in which it can be carried out. 

It is important to add here that the above 
discussion is intended to apply only to the posi 
tive determination of actual renal lesions, and 
does not take into consideration catheterization 
of the other ureter for the purpose of determin 
ing the presence, integrity, and functional 
activity of the second kidney. This procedure 
is always indicated in cases where nephrectomy 
is contemplated in order to ascertain whether 
compensation of the supposedly healthy kidney 
is sufficient to carry out the excretory function 
of the body, after removal of the diseased 
kidney. 

It might be interesting to add, in conclusion, 
that in none of these cases was the examination 
followed by any unpleasant results. In not a 
single instance was there any inflammation of 
the upper urinary tract. 
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Change l veteral 
Case Diagnosis wm Onjnce Effux Cathetern Operation 
1. Renal calculus .... Positive. Negative. Positive. Positive. 
2. Renal calculus ...Positive. Negative. Positive. Positive. 
3. Renal calculus ....Positive. Negative. Positive. Positive 
4. Ureteral calculus .. Positive. Negative. Positive. Positive. 
5. Ureteral calculus .. Positive. Negative. Positive. Positive 


6. Ureteral calculus .. Positive. Negative. Positive. Pas'd clcls. 
7. Renal calculus ....Negative. Negative. Positive. Pas'd cleli. 
8. Renal calculus?.... Positive. Negative. No att'pt. Negative. 


. Renal calculus?.-...Positive. Negative. No att pt. Negative. 
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Grovp Il 
Change Ureteral 
Case Diagnosis in Orince Effiux Cathetern Operation 
10. Pyonephrosis ..... Negative. Negative. Positive. Positive. 
11. Pyonephrosis ..... Negative. Positive. Positive. Prev. oper. 
12. Pyonephrosis .. .. Positive. Positive. Positive. Positive. 
13. Pyonephrosis ..... Negative. Negative. Positive. No operat. 
14. Pyelonephritis..... Positive. Negative. Positive. Positive. 


15. Pyelonephritis..... Negative. Negative. Positive. Positive. 


16. Pyonephrosis ..... Positive. Positive. Positive. Positive. 
17. Pyonephrosis ..... Positive. Positive. No att'pt. Positive. 
18. Pyonephrosis ..... Positive. Positive. No att'pt. Positive. 
1g. Pyonephrosis ..... Positive. Positive. No att'pt. Positive. 


Positive. 
Positive. 


No att'pt. 
Positive. 
Positive. 


20. Pyonephrosis ..... Positive. Positive. 
21. Pyonephrosis ..... Positive. Negative. 
.. Negative. Negative. 


22, Pyelonephritis. . Positive. 


Grovpr Ill 


23. Renal tuberculosis. Positive. Negative. No att’pt. Positive. 
24. Renal tuberculosis. Positive. Negative. Positive. Positive. 
25. Renal tuberculosis. Positive. Negative. Positive. Positive. 
25. Renal tuberculosis. Positive Negative. Positive. No operat. 


Positive. No operat. 


Positive. 


27. Renal tuberculosis. Positive. Negative. 

28. Renal tuberculosis. Negative. Negative. Positive. 
Group IV 

Positive. No operat. 

Positive. No operat. 

No att'pt. Positive. 


29. Unilat. hematuria. Negative. Positive. 
30. Unilat. hamaturia. Negative. Positive. 
ai. Unilat. hamaturia. Negative. Positive. 
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Group V 


Change Ureteral 


Case Diagnosis in Orince Effiux Cathetern Oferation 
32. Renal tumor.......Negative. Negative. Negative. Positive. 
33. Renal tumor....... Negative. Negative. Negative. Positive. 


Group VI 

Positive. 
Positive. 
Positive. 


34. Ureteral fistula ....Negative. Negative. Positive. 
35, Ureteral occlusion . Negative. Negative. Positive. 
36. Ureteral stricture .. Negative. Negative. Positive. 
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OBSERVATIONS UPON A FORM OF DEATH RESULTING FROM CERTAIN 
OPERATIONS ON THE DUODENUM AND JEJUNUM! 


With THE DETERMINATION OF A LETHAL 


LINE FOR EXPERIMENTAL PURPOSES 
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Instructor in Experimental Surgery at the College of Physicians and Surgeons, Columbia University, New York; 
Fel'ow of Rockefeller Institute 


N the course of conducting some experi- 
ments intended to determine the efficacy 
of the twine triangular ligature for gastro- 
enterostomy (Annals oj Surgery, June, 
1905), we were led to employ it after the duo- 
denum in the pyloric region had been cut and 
invaginated. By this method the stomach was 
shut off from the lower gut for seventy-two 
hours, the time required for the triangular 
stitch to cut through. The immediate occasion 


for our doing this work lay in an attempt to 
verify Mayo’s suggestion, that, given a stoma 
of any size and made by any method, it would 
tend to contract unless the pylorus were closed. 
Given, in other words, a natural and an artifi- 
cial opening in the stomach, nature’s processes 
might be depended upon to close the latter if 
the former remained patent. A_ half-dozen 
dogs were operated upon in this manner, 
but, to our discomfiture, and contrary to our 


' This research was conducted ander a fund from the Rockefeller Institute, at‘the Surgical Research Laboratory of Columbia University. 

















MAURY: OPERATIONS ON 
expectations, the entire series died consecu- 
tively. Death took place in from twenty-four 
to forty-eight hours, preceded by tetanoid 
symptoms. It is regrettable that more exten 
sive clinical data bearing on post-operative 
conditions are not available. Observations of 
any value were most difficult to make, because 
of the suddenness of the advent of the symp- 
toms and the speed with which the animals 
died. It can therefore be stated in a general 
way only that these dogs recovered well from 
the operations, suffering apparently but little 
from shock. They behaved much as dogs op- 
erated upon in any usual manner, until from 
four to six hours before death. At that time, 
they began to show weakness in the hind legs, 
and the pulse, in all observed cases, rose with 
the advent of the symptoms to 180 and over. 
They showed no evidence of pain. Even 
before death there was marked stiffness, and 
immediately after death a well-defined rigidity 
Was present. 

At first we thought that our dogs were dying 
from shock, owing to poor technique, or to the 
fact that they had not been long enough habit 
uated to the hospital environment. Con 
tinued experimentation, however, showed these 
suppositions to be groundless. Autopsies made 
in the ordinary manner failed to reveal any- 
thing. There was only very moderate dilata 
tion of the stomach, and in no case was _peri- 
tonitis or any form of sepsis present. 

Having therefore determined that death was 
due to some more subtle factor than those con 
sidered, we decided, first, to find the line on 
the small intestine at which section and invagi 
nation might be made without gastric drainage 
for seventy-two hours; and second, to make 
certain, by varying our experiments, that we 
were dealing with unusual lethal factors, and 
had not been deceived merely by coincidence. 

As the subject is a difficult one to discuss, 
it will be made more clear by stating now that 
this line was found to be about thirty-five cen- 
timeters from the pylorus. We named it the 
lethal line, and understand it to be situated 
at that point in the jejunum distal to which the 
gut may be blocked for seventy-two hours with- 
out killing the animal. In all our experiments 
the twine triangular stitch was so placed as to 
create a gastroenterostomy. Experimentation 
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DUODENUM AND JEJUNUM 
has shown this to be patent, on an average, 
in seventy-two hours. 

The experiments herewith detailed are not 
consecutive. They have been chosen simply 
to illustrate certain points under discussion. 


WAS SHOCK A FACTOR IN CAUSING DEATH ? 

Having then decided that death must be due 
to some more subtle factor than those above 
considered, we began to perform the operation 
already cited, in two stages, separated by sev 
enty-two hours. The twine triangular stitch 
was inserted at the first operation as shown 
in Fig. 1, and the duodenal section shown in 
dotted line near the pylorus was made at the 
second sitting. Dogs operated upon in this 
manner developed only moderate reaction, and 
exhibited none of the peculiar symptoms evi 
denced by those animals in which drainage 
was not already established between the duode 
num and the stomach at the time of pyloric 
section and inversion. Some of the specimens 
obtained from animals operated upon in this 
way were exhibited in the pathological section 
of the American Medical Association during 
its recent meeting in Atlantic City, and the 
suggestion was then offered, that the fatal issue, 
which invariably followed if the work were 
done at a single sitting, might have been due 
to toxic causes. Lawson Tate (Annals oj 
Surgery. February, 1896) corroborates the 
statements made at that time, and assumes 
that animals operated upon in this fashion 
die of a form of toxemia. It thus becomes 
evident from the observations of others, as 
well as from our own, that certain operations 
upon the proximal extremity of the small gut 
produce obscure pathological conditions which 
have a lethal termination. 


DO THE BILIARY AND PANCREATIC SECRETIONS 
PLAY AN IMPORTANT PART IN THE LETHAL 
PROCESS ? 

Although this difficult question can be 


answered by prolonged experimentation only, 
some light may be thrown upon it by the obser 
vations made, which showed that no apparent 
difference was evident, at least from the clinical 
manifestations in the animal, between those 
cases in which the first part of the duodenum 
was infolded proximal to the entrance of the 
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Fig. 1. 


biliary and pancreatic ducts and those in which 
this operation was done distally to them. In 
other words, it seemed to make no vital dif- 
ference whether the biliary and pancreatic 
secretions were emptied into the proximal or 
into the distal segment; all animals operated 
on in the immediate neighborhood of the 
pylorus and ducts died with identical clinical 
symptoms and in approximately the same 
time. 


WHAT IS THE EFFECT OF DUODENAL SECTION 
EIGHT TO TEN CENTIMETERS FROM THE 
PYLORUS ? 

Fig. 2 is a rough graphic outline of the next 
stage of the work undertaken to answer this 
question. The duodenum was cut and invagi- 
nated about ten centimeters distal to the pylorus 
(P). This region was found very convenient 
to work in, because for a short distance in dogs 
the gut is sufficiently free from the pancreas 
and from the transverse mesenteric fold to give 
operative freedom. The only difference noted 
in the death of animals operated on in this 
manner and those in which the duodenal sec- 
tion was made nearer the pylorus was, that, in 
general, exitus subvened a few hours later, and 
the tetanoid symptoms seemed a little less 
characteristic. The following experiments are 
illustrative : 

Doc No. 33. Series 1904 05. December 19, 1904. 
Kammerer incision to left of median line; duodenum 
cut and invaginated ten centimeters distal to pylorus; 
twine triangular gastroenterostomy. December a2rst, 
dog died fifty-six hours after operation, having made 
good operative recovery. Tetanoid symptoms not so 
marked as in cases cut nearer to pylorus. There 
was a little vomiting of dark brown fluid. Autopsy: 


Stomach not at all dilated; no signs of adhesions or 
peritonitis; stoma not open. The bile-duct emptied 
into the gastric (proximal) portion of the duodenum 
and was unobstructed. Length of duodenum from 
invagination to pyloric valve was 54 cm. An unusual 
amount of gut had been turned in. 


HAS ABSORPTION OF RETAINED FOOD PRODUCTS 
ANYTHING TO DO WITH THIS FORM OF DEATH ? 


Still in the dark as to the cause of death, we 
turned to Dr. Simon Flexner. At his sugges- 
tion, the dog was given a large dose of castor-oil, 
fed on milk for three days, and then allowed 
to fast, with water, for two days. 


Doc No. 38. January 12, 1906, 4:15 P.M. After 
having been prepared in the above manner, the abdo- 
men was opened by usual intermuscular incision; the 
duodenum was divided and ends infolded just distal 
to entrance of bile-duct. Twine triangular gastro- 
enterostomy. Dog reacted well. January 13th, 
twenty hours later, the dog was fairly bright, able to 
stand, but weak in hind legs. Pulse could not be felt 
in extremities. It had been good after operation. 
Heart tumultuous and irregular, 180; rectal temperature 
37° C. January 14, 8:30 A. M., dog found dead; 
body still warm. Autopsy: Negative; alimentary canal 
practically empty. Fasting dogs die in same manner 
as feeding dogs. 








Fig. 2. 
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Doc No. 46. February 4, 1905. This dog was not 
allowed to fast. The length of the pyloric loop was 
increased. Roux gastroenterostomy, with twine tri- 
angular control, proximal loop 25 cm. in length. 
February 5th, dog vomited very frequently, but was 
otherwise apparently in good condition. February 6th, 
dog died at 11 o’clock, forty-eight hours after operation. 
Autopsy: Cause of death not apparent; no peritonitis. 

There seemed to be a constant ratio shown 
between the length of the proximal loop and 
the number of hours which the animal would 
live. 


EFFECT OF OPEN STOMA WITH 
TEN CENTIMETERS IN 


PROXIMAL 
LENGTH 


LOOP 


An effort was made to show the effect of 
using the Murphy button, in the hope of getting 
an open stoma in place of the twine triangular 
ligature. 

Doc No. 87. March 20, 1906. Intermuscular in- 
cision; duodenum sectioned 10 cm. distal to pylorus 
and ends invaginated; Murphy button placed between 
the distal loop and anterior gastric wall. March arst, 
dog’s condition good. March 22d, dog died last night. 
Autopsy: No peritonitis; proximal end of gut dilated 
and filled with dark fluid; the stomach filled with 
similar fluid. No drainage had taken place through 
the button. A small one was used, and the opening 
in it had become clogged. Death was due to this fact. 


DOES SHOCK HAVE ANYTHING TO DO WITH THE 
DEATH OF ANIMALS WHEN A TEN-CENTIMETER 
PROXIMAL LOOP IS CREATED ? 


Fig. 3 shows the next step attempted in this 
work. It was taken to prove that shock, in 
the ordinarily accepted meaning of the word, 
had nothing to do with this form of death. 
Just before the twine triangular ligature was 
tied at the point where enteroenterostomy 
between the proximal and distal loop was to 
be established, a knife was thrust through the 
apposing triangles into the enteric lumina, so 
that immediate drainage would take place. 
Ordinarily, of course, drainage would not have 
been established for at least seventy-two hours. 
That in this case drainage was immediately 
established by making this stab wound was 
shown by the ease with which a large probe, 
piercing the duodenum proximal to the site of 
operation, was passed through the triangle and 
into the distal loop. This was done after the 
ligature was tied. 

Doc No. 52. Intermuscular 


1QOS5. 


February 24, 
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Fig. 3. 


incision, Roux operation; duodenum severed 14 cm. 
distal to pylorus and ends invaginated; gastroenter 
ostomy between distal loop and stomach, enteroenter 
ostomy with tip of proximal loop, both made with twine 
triangular stitch; enteroenterostomy triangle stab before 
suture was tied. March 1st, dog has been in good 
condition since the operation. He was killed to-day 
to obtain the specimen. -Autopsy: Both stomata are 
cut through; no peritonitis 


As this 


section was made proximal to the 
lethal line (since determined to be about 35 
cm.), the animal would certainly have died 
without drainage at the enteric stoma. This 
type of operation shows that shock has no more 
to do with death of animals operated on so as 
to produce a distal loop of ten or more centi 
meters than in the case of those in which the 
pylorus itself is closed. 


Doc No. 51. February 17, 1905. Intermuscular 
incision, Roux operation; twine triangular gastro 
enterostomy was done 35 cm. distal to pylorus. Seven 
centimeters proximal to this the gut was cut and ends 
invaginated. The proximal portion of duodenum was 
connected to distal loop by twine triangular entero 
enterostomy, and two stab wounds made in the triangle 
just prior to the tightening of the twine. The portion 
of gut extending from the stoma to the distal invagi 
nation was left free. February 18th, dog in good con- 
dition, although he vomited slightly. February 23d, 
dog doing very well; shows no effect whatever of the 
operation. February 24th, dog killed to obtain speci 
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men. Autopsy: Both stomata were open. The blind 
end of the gut had intussuscepted into the stomach, 
showing that in this type of work it ought to be sewed 
fast to the external gastric wall. 

Continued experimentation showed that the 
stomach might be closed off from the intestine 
for 72 hours without lethal result, if closure were 
made approximately 35 cm. from the pylorus. 
It will be noted that this operation was _per- 
formed very near to the lethal line. The dog 
therefore, barring ordinary accidents, had a 
chance to live, despite the obstruction. Stab- 
bing the triangles at the enteric stoma, how- 
ever, rendered his living certain. 


BLOCKING THE GUT 
DISTAL TO 


EFFECT OF 
CENTIMETERS 


WHAT IS THE 
FORTY OR MORE 
PYLORUS ? 

Fig. 4 demonstrates the next stage in our 
work. The jejunum was cut forty centimeters 


Fig. 4. 
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Fig. 5. 


distal to the pylorus, and thus about five centi- 
meters distal to the lethal line, and the ends 
invaginated. Control triangular gastroenter- 
ostomy was then done. The secretions were 
thus retained for 72 hours, and those from the 
proximal loop were obliged, after that time, in 
order to reach the lower gut, to pass through 
the stomach. It seemed hardly reasonable 
that these animals should live for any length of 
time. 


Doc No. 35. December 31, 1904. Intermuscular 
incision, gastrojejunostomy, with twine triangular con- 
trol 4o cm. distal to pylorus. Jejunum then cut proxi- 
mal to stoma and ends invaginated. December 3ist, 
5 p.M., dog has not vomited, and seems brighter than 
those dogs in which the section was made nearer to the 
pylorus. January 1st, 1 P.M., dog shows no sign of 
shock or distress, is up and about the cage, trying to get 
out when door is open. January 2d, noon, dog bright; 
has not vomited; sits up incage. January 3d,9 A.M., 
dog found dead. Autopsy: A leak at the proximal 
end of the gut had produced a localized peritonitis. 
The stoma had not yet entirely cut out. Length of 
post-operative life, sixty hours. 

Doc No. 43. January 1,1905. Intermuscular incis- 
ion, jejunum cut 35 cm. distal to pylorus, ends invagi- 
nated; twine triangular gastroenterostomy with distal 
loop. January 23d, 3 P.M., dog doing very well; has 
vomited once since operation; pulse 150; rectal tem- 


perature 37°C. Dose of castor-oil; vomited. January 
25th, dog not feeling well; has been unwilling 


to eat since operation; another dose of castor-oil; 
bowels moved twice The twine must have cut out. 
January 28th, dog found dead; was alive last night at 
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Fig. 6. 


8 o'clock. 
were several small pockets of pus in the peritoneal 


Autopsy: Animal exceedingly thin. There 
cavity, but no general peritonitis. Small gut showed 
seventeen oval areas of pigmentation, bluish in color, 
with white reticulum; stoma patent, the twine having 
cut a large opening. Length of post-operative life, 
one week. 

Doc No. 72. February 24, 1906. Intermuscular 
incision; jejunum cut 37 cm. distal to pylorus and in- 
vaginated; twine triangular gastroenterostomy. March 
3, 1906, dog died, seven days after operation. Autopsy: 
The twine triangular ligature had not entirely separated, 
but thorough drainage had been established at the 
angles of the triangle. The proximal end of gut was 
dilated and filled with a yellowish-green fluid. Length 
of post-operative life, one week. 

Doc No. 78. March 13, 1906. Intermuscular incis- 
ion; jejunum severed 45 cm. distal to pylorus and ends 
invaginated; gastroenterostomy by twine triangular 
ligature between stomach and distal loop. March 14th, 
dog quite sick; vomited excessively. March 17th, 
spry and taking food well. March 18th, not so well. 
March roth, dog drooping; pulse 150; will not eat. 
March 2oth, dog died last night. Length of post-oper- 
ative life, one week. Autopsy: Proximal loop was a 
little dilated. There was some local peritonitis around 
the proximal stump. The ligature had cut through. 


Unfortunately, two of these animals had 
some strictly localized pus-pockets in the peri- 
toneum. Judging from the extent of these, 
however, it may conservatively be said that they 
probably had very little to do with the cause of 
death. All the animals were much emaciated, 
and behaved more or less as dogs usually do 
after the establishment of a biliary fistula. 
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THE 
DEATH ? 


WHAT EFFECT 
SECRETIONS UPON 


HAS A COMPLETE LOSS OF 
THIS FORM OF 

Fig. 5 represents the type of experiment by 
which we sought to answer this question. The 
section of the jejunum was made just beyond the 
lethal line, and the proximal loop was brought 
to the surface of the body (B). Twine trian 
gular gastroenterostomy control was done with 
the distal loop. Thus the secretions, both 
from stomach and duodenum, were all lost 
until the twine gave drainage; viz., in about 
seventy-two hours. 

Doc No. 79. March 13, 1g06. Intestinal stoma and 
twine triangular gastroenterostomy. March 14th, dog 
has vomited a little. March 15th, fistula draining. 
March 17th, dog feeble, but taking milk. March 18th, 
stool. Stoma draining; dog does not have great thirst, 
as when loop is very short, showing absorption of water 
is taking place freely from the loop (PE). Dog feeble, 





Fig. 7. 
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but pulse 80; very irregular. March 2oth, dog died. 
Length of post-operative life, one week. Autopsy: 
There was a slight purulent infiltration in the abdominal 
wall, at the site of the enterostomy, which it was not 
convenient to do at two sittings. There was also a 
small area of walled-off peritonitis at the distal stump. 
The triangular ligature had cut out a free stoma. 
Death took place in this and like cases at about 
the same time as if, with a similar length of proximal 
loop, it had been retained within the belly-wall and 
simply invaginated. 


WHAT EFFECT, IF ANY, HAS A SHORTENING OF 
THE PROXIMAL LOOP WHICH DISCHARGES UPON 
THE SURFACE ON THIS FORM OF DEATH ? 

It seems to have a very considerable effect. 
If, as in Fig. 6, an animal be prepared by 
bringing the open duodenum to the surface 
(B), the loop (P-E) being about ten centi- 
meters in length, and if at the same time the 
twine triangular gastroenterostomy control be 
put in, the animal will die with symptoms 
which seem to resemble those subvening if the 
pylorus be sectioned and infolded. 

Doc No. 77. March 10, 1906. Intermuscular incis- 
ion and duodenostomy; duodenum cut and infolded 
twelve centimeters from pylorus; proximal loop brought 
to surface and sutured to abdominal wall in three 
lavers. Distal loop twine triangular gastroenteros- 
tomy control. March 11th, condition good; some 
vomiting. March 12th, condition good; dog exceedingly 
thirsty, showing that practically no absorption of 
water takes place fromthe stomach. Dog drank over a 
liter of water this morning; otherwise normal; up and 
about the cage. March 13th, dog died at 11 A.M. 


Autopsy: No peritonitis. The twine triangular liga- 
ture had cut out. Length of post-operative life, three 
days. 


Doc No. 92. March 27, 1906. Intermuscular in- 
cision; duodenostomy with twine triangular ligature, 
gastroenterostomy control. March 29th, 9 A.M., dog 
sick. All fluids taken immediately discharged at stoma; 
dog exceedingly thirsty. No absorption from stomach. 
March 29th, 2 p.m., dog crouching in cage; will not 
stand up; has taken only a little milk this P.M. 6 P. M., 
dog died. Autopsy: Negative. 

THE LETHAL LINE IS ABOUT 
CENTIMETERS FROM THE 


THIRTY-FIVE 
PYLORUS 

Fig. 7 outlines the type of experiments by 
which we finally concluded with a considerable 
degree of definiteness the position of this line. 
It represents, as already stated, the point at 
which the gut may be closed for the time de- 
termined by the twine triangular ligature (about 
seventy-two hours) without a fatal termination. 
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Doc No. 80. March 13, 1906. Intermuscular in- 


cision; gastroenterostomy and enteroenterostomy. The 
jejunum was sectioned and infolded 45 cm. from 
the pylorus. March 14th, dog doing well; vomited 
once. March 16th, doing well; bowels moving. 
March roth, condition excellent; stool to-day. March 
21st, condition excellent. March zoth, no evidence 
at all of having been operated upon. 

Doc No. 85. March 17, 1906. Operation same as 
No. 80. Dog vomited somewhat during day. Con- 
siderable shock after operation. March 18th, vomited, 
but doing well. March 21st, condition excellent; 
stools every day. March 3oth, dog in normal con- 
dition. 

It is evident that the secretions, both from 
stomach, pancreas, liver, and duodenum in 
animals operated upon in this manner must 
be retained in the proximal loop and in the 
stomach for at least seventy-two hours. What- 
ever may be the cause of the excitation and 
death under consideration, if this work be done 
proximal to the lethal line, death is certain to 
subvene. If distal to it, the animals will live. 

This incomplete report is published in the 
hope that the attention of other observers may 
be called to this most interesting, intricate, and 
obscure series of phenomena, and that with 
their help it may be possible to determine 
definitely what the cause of death may be. 
I have not been able to find any literature on 
this subject, neither have any of my friends 
been able to elucidate it for me. To them, and 
to the students who have aided me so materi- 
ally, and particularly to our student laboratory 
assistant, Mr. Carl Eggers, I wish to express 
my thanks. 

It has for some time seemed to me reason 
able to believe that there might be a relation 
between this form of intoxication, if such it be, 
in dogs and the so-called tetany of human 
beings. Attempts have been made in the 
course of this work to de-enervate a series of 
dogs’ stomachs. It was found extremely dif- 
ficult, although I hope it will not prove im- 
possible, to preserve a reasonable amount of 
vitality in dogs after section of both vagi (the 
right, in the neck distal to the recurrent laryn- 
geal and the cardiac branches; the left, in 
front of the cardia), and all the splanchnics as 
well. The question seems to have resolved 
itself now into a determination as to whether 
death is due to an intoxication resulting from 
a disturbance of the balance of the secretions, 
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which pour so plentifully into the intestine 
in this particular region, or, as Herter has 
suggested, through some interference with 
cerebral circulation, brought about by nervous 
impulses, the result of the operation. 

We are attempting at the laboratory to ob 
tain animals in good, healthy condition after 
the entire removal of the pylorus and of the 
duodenum down to the lethal line. We have 
been leaving a small section of duodenum just 
where the bile-duct enters, connecting this 
proximally with the stomach, and distally with 
the jejunum, 35 cm. distant. The difficulties 
attendant upon this work are not inconsider 
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able, but we hope soon to have animals with 
de-enervated stomachs and others with the 
duodenum and in each case still 
strong enough to make further operative work 
of value. 

Given a healthy post-operative dog with de 
enervated stomach, it might be possible to 
prove or disprove the theory that death was 
due to nervous impulses arising from the site 
of operation. 

Given a healthy duodenectomized dog, it 
might be possible to determine whether secretin 
or other secretions from the duodenum itself 
had anything to do with the cause of death. 


resected, 
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| HIS condition, so often noted in German 

works under the designation “ Ein Kind 

Sterilitat,”” has not in our own language 

received the attention its importance 
deserves. Its frequency will surprise many, 
but any gynecologist will recall many _repeti- 
tions of a story somewhat as follows: Mrs. A., 
married early, soon became pregnant, gave 
birth to a child at term, or miscarried; some 
thing was not quite normal about the conva 
lescence; conception has not occurred again 
in several years of married life. She consults 
the physician to know whether the child-bearing 
power can be restored. She is too often told 
to have the cervix dilated and uterus curet- 
ted. 

The writer has inspected a thousand con 
secutive gynecological histories taken in dis 
spensary practice to learn the frequency of the 
condition. Among these there are 75 histories 
of sterility in women married over three years. 
Fightv-two of the histories are of ‘‘one-child ” 


sterility. No case was included in this group 
unless the pregancy dated back three or more 
years, and unless the one pregnancy termi 
nated within two vears of marriage. 

Thus if a woman has’ been married eight 
years and her one pregnancy occurred four 
vears ago, she would not be included; the 
purpose being to collect only cases in which 
pregnancy occurred readily at the time of 
marriage, and in which it has been difficult 
or impossible since. 

Thus it is seen that the one-pregnancy group 
is larger than the absolute sterility group. 

In 100 consecutive private gynecological 
cases, there were 18 sterile after three vears of 
marriage, and 15 sterile three or more years 
after one pregnancy. One third of the preg 
nancies in private and hospital practice ended 
in abortion. 

A statement of the main facts regarding the 
fifteen cases in private practice may be of 
interest. 
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Case rt. One child, inthe yearof marriage. Tem- 
perature 102°, late in puerperium; some weeks later, 


a purulent vaginitis. Sterile five years. Probable 
gonorrhoea. 
Case 2. One miscarriage, shortly after marriage 


six years ago; since sterile. Adherent appendages; 
palpable Bartholin’s gland. Gonorrhoea. 

CasE 3. One child, 20 years ago. 
abscess. Chronic gonorrhoea. : 

Case 4. One child, in first year of marriage. Pel- 
vic inflammation in puerperium. Right tube removed 
some weeks later. Sepsis or gonorrhoea. 

Case 5. One child, at age of 14. 
delivery. “‘Almost died.” Eight years sterile. 
sis probable. 

CASE 6. 
Very ill in bed for weeks. 
and again 8 years later. 
finement. 

Case 7. Child born 14 years after marriage. Four 
years sterile. A chronic salpingitis. Gonorrhoeal, or 
possibly tubercular. 

CasE 8. Miscarried soon after marriage, at third 
month, five years ago. Pregnancy again occurred, 
one year ofter replacement of a sharp retroflexion. 

Case 9g. Pregnant soon after marriage. Very hard 
labor, stellate cervix. Parovarian cyst later removed 
by the writer without removal of ovaries or tubes, 
which were normal, except for the elongation of one 
tube. Over two vears have passed, but patient has 
not become pregnant. Pregnancy not unlikely any 
time. 

Cask 10. Age 39; one child, 19 years ago, soon 
after marriage. Multiple small fibroids. 

Case 11. One miscarriage, five years ago. Gen- 
eral health poor; weight 107 pounds; hemoglobin 60 
per cent; menorrhagia. Probable hyperplastic endo- 
metrium. 

CASE 12. 


Bartholin’s 


Instrumental 
Sep- 


Married at 20. Child within the year. 
Again pregnant in 12 years, 
Probable sepsis at first con- 


Four years married. Miscarried nine 
weeks afterwards. Was curetted; normal convales- 
cence. Pelvic examination negative. Patient is pale; 
has increased 100 pounds in weight since marriage; 
menstrual periods formerly 5 days, now 14 days. 
Thyroid tablets prescribed. 


Case 13. One child, 25 years ago, soon after mar- 
riage. 

Case 14. One child, 25 years ago, soon after mar- 
riage. 

Case 15. One child, 5 years ago. Married 6 years. 


Pelvic examination negative. 


Cases 6, 8, and g do not strictly fulfill the 
conditions laid down at the beginning of this 
article, and adhered to strictly in making the 
selection of cases from the one thousand dis- 
pensary ones. 

When a patient applies for treatment, who 
is “one-child sterile,” the following assump- 
tions seem admissible: 

1. The sterility is almost certainly due to 





SURGERY, GYNECOLOGY AND OBTSETRICS 


a condition of the female rather than of the 
male genital tract. 

2. It is not the result of congenital con- 
ditions, such as anteflexion or narrow ora. 

3. We are to look for the cause in some- 
thing that occurred during the pregnancy or 
puerperium. 

The cause that first occurs to the writer is 
gonorrhoea. Not all gonorrhoeal women are 
sterile — far from it; but gonorrhoea is the 
most frequent cause of sterility. A  gonor- 
rhoeal, purulent uterine discharge may interfere 
with conception; a gonorrhoeal endometritis 
predisposes to early abortion. Gonorrhoeal 
salpingitis begins as an endosalpingitis, and 
hence is likely to close the tubes early, even 
when the disease is not severe; when once 
closed by the salpingitic method, they probably 
never reopen. In the cases under considera- 
tion, pregnancy and gonorrhoea supervene at 
about the same time. The gonorrhoea may be 
located in the cervix, while the pregnancy goes 
on in the uterine body. 

In the individual case, one should examine 
with all care for evidences of gonorrhoea, past 
or present. If the tubes and ovaries are not 
enlarged, try to discover whether they are mov- 
able. Do not ask the patient if she had gonor- 
rhoea. She probably does not know, or may 
wish to conceal it, but inquire carefully as to 
the puerperium. A moderate temperature 
three to cight or ten days after labor, which 
subsided without active treatment; a slow 
convalescence or poor general health, or men- 
orrhagia for a year or two thereafter, — are 
suggestive of uterine or tubal gonorrhoea in 
the puerperium. 

At the Lying-in Hospital the gonococcus 
was found by Stone and McDonald’ 17 times 
in 172 cases of pregnancy. They say: “All 
the patients in this series were primiparz, 
although a number of multipare were delivered 
in the clinic. The tendency of gonorrhcea to 
spread up and involve the tubes is believed 
to account for this disproportion. One-child 
sterility is thus caused by gonorrhoea.” 

A second cause of the condition is sepsis — 
but a much less frequent one. The thing that 
surprises one is, not that uterine sepsis at times 
causes sterility, but that a severe sepsis can be 


1 SURGERY, GYNECOLOGY AND OBSTETRICS, vol. ii, No. 2, p. 151, 
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recovered from, and a few years later be followed 
by pregnancy. In fact, a uterine sepsis any- 
thing short of an actual sloughing and destruc- 
tion of the endometrium may not cause sterility. 
If the tube is infected, it is likely to be sec- 
ondary to a peritonitis or a lymphangitis, and 
begin as a parietal salpingitis. When inflam- 
mation subsides, the tubes are adherent and 
become tortuous, or hydrosalpinx results.' 
Peritoneal adhesions may in time largely disap- 
pear, and the patency of the tube be restored, 
perhaps resulting in an ectopic gestation. 

A third cause is retroversion or 
the uterus. This cause needs no elucidation, 
further than to say that leaving the bed early, 
while the uterus is still large and the ligaments 
subinvoluted, must predispose to it. 

But there are other cases, by no means 
infrequent, where no evidence of infection or 
displacement is revealed either by physical 
examination or history, and where it is difficult 
to state definitely the cause of sterility. Not 
unlikely, many of them are the result of sub- 
involution. A patient in poor physical con 
dition miscarries, perhaps incompletely, and 
then insufficient rest, too frequent intercourse, 
or the retained products of conception keep up 
the congestion, which leads to a hyperplasia 
of the mucosa. It seems not unlikely that the 
swelling in the vicinity of the internal ostia may 
close their bristle-sized lumen. Pregnancy is 
made difficult, rather than impossible; and 
in the course of time, perhaps following the 
favorable effect of a curettage, the child-bearing 
power is restored. 

Other causes, many in number, but each 
causing but a small percentage of cases, such 
as tumors, cysts of ovaries, and severe general 
diseases, need no special consideration.  I]lus- 
trations of them are found in cases 6, 10, 
and 11. 

Suppose one is consulted by a patient newly 
married and early in pregnancy, the foregoing 
statements will suggest the pertinency of the 
following: 

1 The writer is convinced by the arguments of others and his own ex 


perience that hydrosalpinx is due to perisalpingitis with practically normal 
mucous membrane. 
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t. Do not let a gonorrhoea go unrecognized, 
even though you are not likely to cure it dur 
ing pregnancy. 

2. The patient will be far from pleased to 
find herself pregnant within the first two or 
three months of marriage; hence the impor 
tance of explaining the results of abortion. 

3. The social and other duties of the first 
months of marriage are likely to interfere with 
the proper hygiene of pregnancy. The patient 
keeps up her round of duties from a desire not 
to have her condition known. Make her see 
that the proper treatment of herself, in view 
of possible consequences, is her most important 
duty. 

4. Not every miscarriage requires a curetting, 
but do not procrastinate if there is any reason 
to think the abortion incomplete. The physi 
cian is sure to be blamed for the remainder of 
the patient’s life if any failure to give needed 
advice has caused the patient to suffer from 
her own acts, or if any lack of care during 
labor or abortion or convalescence can be con 
strued as the cause of subsequent sterility. 

In conclusion: “One-child sterility’? is as 
frequent as absolute sterility. In the one 
thousand cases referred to, it is more frequent, 
being noted in eight per cent of the patients. 
Schenk, in ** Die Pathologie und Therapie der 
Unfructbarkeit des Weibes,” Berlin, 1903, on 
the authority of various observers, states that 
‘“ein-kind sterilitat’? results in from 5! to 84 
per cent of all marriages. 

It is usually due to a pathological condition 
of the female genital tract. 

It is not a congenital but an acquired steril 
ity. 

Gonorrhoea is the commonest single cause. 

Before recommending treatment, all possible 
pains should be taken to locate the cause and 
seat of the trouble. How foolish to dilate the 
cervix or curette the uterus when the history 
points to occluded tubes! 

The condition is not unlikely to be traced 
to failure of the physician to instruct properly 
the pregnant woman, or to treat her properly 
at the termination of pregnancy. 
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RTIFICIAL respiration may be of 
use in the fields of emergency-work, 
of medicine, and of operative surgery; 
in resuscitating the asphyxiated and 

drowned; in maintaining respiration while 
poisons are being eliminated from the system, 
as in opium-poisoning (1, 2), or ether in over- 
dose; and in preventing the alarming symp- 
toms incident to collapse of the lung during 
operative work (3). 

Different methods of procedure in the sur- 
gery of the thoracic cavity have been attempted 
with the hope of warding off the undesirable 
phenomena incident to pneumothorax. Sencert, 
in some of his experiments, admitted the air 
gradually through a small pleural puncture. 
Tuther and Hallion made a small opening 
down to the pleura, and then opened it with 
an incision large enough to admit only one 
finger (4). Others have used compresses to 
remedy the respiratory and cardiac disturbances 
(5). Others have opened into the lung only 
after an attempt to form adhesions had been 
made, either by the use of some chemical, such 
as zine chloride, or by a suturing of the vis 
ceral to the parietal pleura, this being done 
while the two surfaces were approximated by 
the act of coughing (6). Latterly, research 
efforts in the line of thoracic intervention have 
been directed toward obtaining a free field of 
operation with a sufficient opening to admit 
the hand, and yet without interfering seriously 
with the function of respiration or causing 
material collapse of the lung. 

Opening one pleural cavity, in many in- 
stances, causes great mechanical impairment of 
the expansion of the other lung (7). This is the 
case frequently in dogs, where the mediastinal 
wall is delicate and very elastic; and in the 


goat, as Milton of Cairo has pointed out, in 
the one experiment which he performed. This 
is the case in young children also, where the 
mediastinal tissues are soft and yielding, and 
where the thoracic viscera play with extreme 
mobility (8). “‘Age is an important factor 
in the production of the bad symptoms of 
pneumothorax, and young children are espe- 
cially susceptible to its disastrous etfects”’ (g). 

Many attempts have been made to over- 
come the results of suspended activity, both 
of the respiratory center and of the impaired 
respiratory mechanism. These have been by 
posture and passive movements which effect 
respiratory change of air, as in the method of 
Sylvester, Hall, Howard (10), Schiiller, Dje- 
litzius, and Ploman (40); by the direct insuffla- 
tion of the lungs through a mask over the face, 
a tube in the nostril, or a canula directly intro- 
duced into the larynx, as by Chaussier, and 
later by Depaul, Ribemont (11), Fell, and 
O’Dwyer; by tracheotomy, as is the common 
practice in physiological laboratories; or by 
the enveloping of the thorax or entire body, 
with the exception of head and neck, in an 
air-tight case or chamber from which the air 
has been partially withdrawn, as in the appa- 
ratus called ‘the spirophore,’”’ devised in 1876 
by Woillez, for the closed chest (12), and later, 
quite independently, by Sauerbruch of Breslau, 
for the open chest (13). 

Various forms of apparatus have been de- 
vised by Brauer and Petersen (14), Hans Meyer 
(for laboratory use), Doyen, Matas, and Sauer- 
bruch. The sealed chamber of Sauerbruch 
has perhaps received the widest attention. 
Some of these are mentioned here because of 
their portability and convenience. The one 
devised by Matas consists of a cylinder which 
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delivers a measured quantity of air to the lung. 
This may be regulated, and direct inspection 
of the lung in the open chest may gauge the 
pressure, or a manometer may be placed in 
the circuit. It also had an aspirating-cylinder, 
but Matas now states that it was not useful, 
but caused harm by bringing about a collapse 
of the smaller bronchial tubes, which are not 
sufficiently cartilaginous and rigid to resist 
even moderate, slow aspiration. He found 
that “when inspiratory pressure on insuffla 
tion was equal to +10 to 14 mm. of mercury, 
the negative pressure or expiration was —20 to 
24 mm., as gauged by the manometer.”’ He 
further states that the evidence obtained from 
his first experiments on dogs promptly led to 
the abandonment of all expectation of ever 
utilizing the duplex method in practice. 

The same principles have been elaborated 
in the Hans Meyer apparatus as in the duplex 
pump of Matas. This pump may be run by 
an electric motor or by water-power (15). It 
is very ingenious, and may be made fairly port 
able, but it has certain mechanical imperfec- 
tions which render it difficult of satisfactory 
operation in duplex. The chief mechanical 
drawback is, that, owing to leakage past the 
piston-rings, it is impossible accurately to 
balance the outflow with the inflow of air. 
This being the case, it is necessary to insert 
two safety-valves when using the duplex 
method, one for preventing too much positive 
pressure and one to guard against too great 
negative pressure. This renders the appara 
tus slightly more complicated. If positive 
pressure only is used, the foregoing objection 
does not hold. 

Doyen’s double bellows are interesting, and 
they may be placed in the list of convenient 
and portable pumps (16). In the Brauer and 
Petersen apparatus the requisite pressure may 
be supplied, in case of emergency, by a cylinder 
of oxygen discharging through a rubber tube 
(17). 

F. T. Murphy of Harvard has used in 
the laboratory an ingenious method similar to 
that of Brauer. He utilizes a continuous 
positive air-pressure, produced by water dis- 
placement, and gauged by a water manometer 
not exceeding 10 cm. Having connected this 
with the animal by a sort of mask fastened 
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around the mouth and nose with surgeon's 
plaster, the lungs are kept dilated, and the 
animal effects its own interchange of air, as 
with the Brauer apparatus. 

Many devices have been invented to convey 
the air under pressure into the lungs. A 
laryngeal canula has been used, a hood, a 
mask, or a sort of helmet enveloping the head 
or partially covering the face. Sauerbruch 
has tried incasing the head in a box under 
positive pressure, in his earlier experiments. 
F. T. Murphy has devised a sort of diver’s 
helmet, made of galvanized iron, which is light, 
practical, and portable (18). The same 
method is in use in the latest apparatus of 
Professor Brauer. Tracheotomy tubes have 
also been used, in one form or another. 

Laying aside the postural emergency meth 
ods, we find the subject of artificial respiration 
extending in two directions; one toward the 
production within the bronchial tree of an 
increased atmospheric pressure, and the other 
toward a production around the visceral pleura 
of a slightly diminished or negative pressure. 
Each of these divisions has its advantages, 
and almost equally its disadvantages. 

Artificial respiration by means of increased 
pressure or insufflation has many things to be 
said, theoretically, in its disfavor. Among 
the most important is the fact that it inverts 
the normal physiological process, and causes 
changes in the circulatory system, which 
Sauerbruch tells us are not to be passed un 
noticed. The method of incasing the body, 
and especially the thorax, in a negative pres 
sure is best known through the observations 
of Sauerbruch, and has much in its favor. The 
most potent argument is, that it more nearly 
surrounds the opened thorax with the normal 
environment, and thus wards off more surely 
interference with the circulatory system. The 
method of Sauerbruch can best be understood 
by reference to his comprehensive article 
appearing in 1904 (13). 

Brauer says that it is his opinion that after 
pneumothorax once exists there is no difference 
between Sauerbruch’s method of rarefaction 
and his own of compression. Both procedures 
are then alike, the effect in each being due to 
difference of pressure on inner and outer lung 
surface. It seems to him the same whether 
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the pressure difference is obtained by increase 
of inner pressure or lowering of the outer. In 
both cases it is the pressure acting on the inner 
surface which keeps the lung dilated (19). 
He says the so-called negative pressure in the 
pleural cavity is not action of suction on the 
lung surface, as it is in the case of Sauerbruch’s 
method with rarefied air. ‘‘Under normal 
conditions, the lung adheres to the inner sur- 
face of the thoracic cavity. It is the adhesion, 
the capillarity, of the pleural sac which main- 
tains the lung in its place. The so-called 
negative pressure becomes an actual factor 
only when air enters between the layers of 
pleura.”” Consequently, under normal con- 
ditions, the lung elasticity is overcome, not by 
pressure of air on the inner surface of the lung, 
but by the elasticity of the thoracic wall. The 
two factors —traction of the lung towards 
the inner side and traction of the thorax 
towards the outer side —are equal. It is 
consequently, under normal conditions, not 
an air-cushion which carries the lung, but it 
is a direct stretching of the lung tissue by 
the above-mentioned adhesion. These things 
should be well understood, for they are of 
great importance, says Brauer. 

‘As soon as the pleura is opened and pneu- 
mothorax occurs, these relations are disturbed. 
We cause then, whether we use rarefied air 
or compressed air, in both cases, a markedly 
altered state, and changed conditions for the 
maintenance of normal lung volume. With 
compressed air, as well as with rarefied air, 
the lung elasticity rests on the air in the bron- 
chi, which is under higher tension than that 
on the surface of the lung. Whether now 
the pressure difference is 760 to 768 or 752 
to 760 is of no importance.” 

Many objections brought up by observers 
to the pressure method are due to faulty appa- 
ratus and inaccuracy in technical operation, 
to be laid aside as unnecessary with a further 
perfecting of both. On the other hand, much 
may be said in its favor. One of the main 
things is the greater ease of applying it, and 
consequently its more universal employment. 
Efficiency of apparatus is the key-note, and 
the subject of lung dilatation and aération is 
quite essentially a mechanical one. The 
phenomena, however, following upon collapse 
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are due, in part, to mechanical means, and 
in part are probably the results of the com- 
plication of the changed mechanical condi- 
tions by the unusual excitation of one or both 
of the vagus nerves. 

The changes incident upon one-sided open 
pneumothorax, as cited by Sauerbruch, are 
these : 

1. In the respiratory circulation — increased 
capacity, and speed of blood through the col- 
lapsed lung, decreased flow of blood through 
the other lung. 

2. In the respiratory act itself — at first an 
increased depth and frequency, and later an in- 
creased depth and slow rhythm. 

3. In the systemic arterial circulation — 
moderate rise of blood-pressure. 

4. In the systemic venous circulation — 
slight increase in pressure, amounting to about 
24} mm. in the dog. 

5. In the systemic temperature — increased 
loss of heat. 

Hnatek says the chief cause of continued 
and marked rise of blood-pressure in pneumo- 
thorax is due to lack of oxygen, which stimu- 
lates the vasoconstrictor and vagus centers, 
while another factor is entrance of air into the 
pleural cavity, causing, also, stimulation of 
the centripetal vagus fibers. ‘‘When the 
vagi remain intact in laboratory experiments, 
the animals succumb more rapidly”’ (20). 

Sauerbruch says that lack of oxygen causes 
dyspnoea, and also has a tendency to cause 
a rise in the arterial pressure in the systemic 
circulation. The dyspnoea, also, may be 
due partly to the stimulation of the vagus 
terminals by the collapse of the lung. 

Considering again the changes in the respir- 
atory circulation, we find that we have here 
a lack of oxygen, due. to increased flow of 
blood through the collapsed lung, with but 
imperfect expansion of the other, giving, in 
conjunction with the irritation of the vagi 
terminals by collapse of the lung, dyspnea. 
In the arterial circulation we have moderate 
rise of blood-pressure, due partly to an in- 
creased amount of blood returning from the 
lung to the left auricle, thence to the left ventri- 
cle, and so into the systemic arteries; and 
partly to the increased venous pressure (2.5 
mm. in the dog), due to lack of the aspira- 
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tory action of negative pressure on the right 
auricle and ven cave. 

Sauerbruch’s method overcomes all these, 
except the increased venous pressure, due to 
stasis, and even this is corrected by his envelop- 
ing rubber bag. For this, however, a large 
and cumbersome apparatus is used. 

The first two — viz., dyspnoea and rise in 
arterial pressure—can be overcome satis- 
factorily with a positive pressure within the 
lungs, and there is left only the element of 
increased venous pressure, which is but slight. 

The question has been raised as to which 
method of carrying air under pressure into the 
trachea directly has the greater advantage 
tracheotomy or intubation — and in which 
method are present the fewer unpleasant 
physiological effects. 

G. W. Crile (21), in experiments on dogs, 
has produced, by rather extreme manipu- 
lation, manometric tracings showing that irri- 
tation and manipulation of the upper part 
of the aesophagus opposite the larynx caused 
a fall in blood-pressure. Further (21), he 
stated that irritation of the middle and upper 
part of the larynx caused most pronounced 
reflex inhibitory phenomena. He also obtained 
a temporary fall of blood-pressure by pulling 
up the trachea. The same results have been 
obtained in this last detail in my experiments, 
while both pleural cavities were open. Prob- 
ably this was due to a mechanical effect upon 
the great pulmonary vessels, diminishing the 
flow through the lung, and consequently supply- 
ing less blood to be pumped from the left heart 
into the systemic circulation. The purposely 
severe manipulation of the larynx in intubation 
in several experiments in this laboratory have, 
however, failed to produce any marked effect 
in blood-pressure, as can be seen by reference 
to the manometer tracings. 

The advantages of intubation, as compared 
with tracheotomy, from the standpoint of 
infection, however, are distinct. A number 
of dogs have died from septic infection of the 
opened pleura, traceable, however, to other 
causes than insufflation. And although some 
of the microscopic slides showed exudate, it 
was but of small amount, and situated rather 
subpleurally than around the bronchi. In 
all these cases there was empyema. 
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In intubation, as in other methods convey 
ing air under pressure to the lungs, care must 
be taken not to deliver the air under too great 
pressure. The negative pressure in the pleural 
cavity, according to Donders, as quoted by 
von Mikulicz, is —7 mm. of mercury. This 
may even be changed to a positive pressure, 
as in the act of coughing (22), or when vocal 
sounds are being made (23). In the dog, 
Biidingen has detected a positive pressure in 
the pleural cavity of 80 mm. of mercury, due 
to spasm and closure of the glottis. This 
would mean about 83 to 87 mm. pressure in 
the interior of the lung. 

Observations made by myself upon three 
persons in the laboratory show that when one 
blows steadily into a closed tube connected 
with a mercury manometer, directly from the 
lungs, he is uniformly able to hold the mercury 
well over the 60 mm. mark, without bringing 
into play the accessory pharyngeal muscles, 
and without any unpleasant effects. Now, 
a positive pressure of 10 mm. mercury is suffi 
cient to dilate the lungs against their own 
elasticity (Matas); therefore each had 50 mm. 
pressure in excess of what was needed to pro 
duce satisfactory expansion of the lungs, had 
the thorax been open, to approximate the vis 
ceral to the parietal pleura. It would seem, 
then, that any one who can blow steadily for 
any length of time cither upon a musical instru 
ment or in a tube connected with a manometer, 
or who can sing, can stand the changes in 
circulation incident to an increased positive 
pressure, as delivered in the usual way by the 
insufflation pump when the maximum pressure 
does not exceed 30 mm. of mercury, and is 
delivered alternating with, let us say, 10 mm. 
of mercury on expiration, 18 to 36 times a 
minute, provided the beginnings of each intla 
tion are gradual. 

That the sudden impact of the insufflated 
air may cause a rupture of the alveoli, and so 
an interstitial emphysema of the lungs, even 
when under a comparatively low pressure, is 
worthy of consideration, as is shown by Sauer- 
bruch, but this danger may be eliminated by 
inserting a simply constructed safety-valve 
in the air circuit, and letting the stream of 
air on gradually, by a diamond-shaped open 
ing in a rotary. valve, as is done in the appara 
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tus in use in this laboratory, designed by 
J. T. Hoyt. The advantage of having a tube 
carried directly into the larynx to convey both 
the respired air and the anesthetic is plain in 
cases where there are, aside from the usual 
apprehensions incident to opening the chest, 
the danger of closure of the glottis by falling 
back of the tongue, or of the clogging up of 
the larger bronchial tubes or the trachea, by 
mucus or blood in operations on the lung itself. 
In the two latter cases the advantage in having 
a negative pressure pump available in the 
circuit is material. Another advantage of 
the negative pressure or suction pump is that 
it more readily carries off the used air from 
the connecting tube, trachea, and larger bron- 
chi, where the distance between the pump and 
the canula is considerable. This is necessary 
in case of a closed circuit of air, but where 
there is an aperture for the escape of air on 
the subsidence of the chest, that is to say, in 
the expiratory pause, near the entrance of the 
mouth, it is unnecessary. The aspirating 
pump may be used to draw air out of the 
pleural cavity after the wound has been closed 
and the operation completed. Aside from 
these, there are no advantages in its use. 

The objection may be raised that the intro- 
duction directly into the larynx and _ trachea 
of cold concentrated ether vapor is extremely 
irritating; and this is probably true. In my 
experiments there have been no ill effects 
from it, and it has not been regarded as neces- 
sary to warm the ether, but this can readily 
be done by the method of D. C. Greene, Jr. 
(24), who places the ether-container in a double 
cvlinder of brass, in the inner compartment 
of which is warm water and in the outer one 
hot. The question has been asked, Does not 
the prolonged intubation injure the larynx ? 
Results in these experiments have not shown 
it, as some of the dogs were making laryngeal 
noises soon after the termination of the opera- 
tion. All six that lived recovered their voices. 
The intubation period was not as prolonged 
as is usually the case in diphtheria, and accord- 
ing to Rosenthal of Philadelphia, this is now 
120 hours (25). He states that the cause of 
prolonged intubation is, most frequently, 
paralysis of the vocal cords; not that prolonged 
intubation causes paralysis. In the discussion 
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on this subject in the same article, Dr. B. R. 
Shurly of Detroit states that in 261 intubations 
performed (in diphtheria) in the last five vears 
(prior to March, 1902), he has had only eight 
cases where the tube was retained longer than 
his customary four days; in other words, only 
eight cases where it was necessary to intubate 
again, after the tube had once been removed. 
From this it is clear that the O’ Dwyer canula, 
as used in diphtheria, produces no paralysis, 
even after four days in the larynx. Of course, 
the instruments are not quite the same, but 
the conditions in intubation for artificial 
respiration appear less unfavorable to good 
results than in a diphtheritic larynx. 

The thorax has been invaded in many con- 
ditions, in man as well as in animals; in some 
cases with success, in others with persistent 
and discouraging failure. In an article pub- 
lished in 1899, Matas says, “Until the risk of 
seriously interfering with respiratory function 
by inducing a collapse of the lung is clearly 
eliminated or is reduced to a safe minimum, 
the analogy between the pleura and the peri- 
toneum, from the surgical standpoint of view, 
will never exist.” This is now, perhaps, the 
most easily overcome of all the differences in 
the analogy between the two. The analogy 
ceases to exist after we have said that both 
are serous cavities into which the viscera, dur- 
ing embryological development, are thrust. 
In the abdomen we have conditions favorable 
to adhesion formation; we have a soft and 
flexible abdominal wall, filled with intestines 
and omentum, and an absence of negative 
pressure. It is still filled, after resection of 
many feet of gut. In the chest we have a 
rigid wall held expanded by a bony framework. 
If we remove a portion of any viscus, we have 
nothing with which to fill the void; we have 
no omentum to apply to the exposed tissues 
deprived of their serous covering by operation. 
In the cesophagus we have but little elasticity, 
with no mesentery. We have a_ tendency, 
moreover, toward constant negative pressure, 
which makes drainage difficult, and we have 
a great supply of lymphatics (Sauerbruch) 
ready to absorb rapidly poisons due to infec- 
tion. 

In many dogs that have died in my experi- 
ments, it appears fairly certain that recovery 
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would have taken place instead, had the ques 
tion of draindge and yet maintenance of nega- 
tive pressure been elaborated. This has now 
been more perfectly worked out in operations 
on human subjects by H. Seidel (26), who 
places over the operation wound an air-tight 
case with a window through which inspection 
may be made, and which is constantly con 
nected with a vacuum filter-pump. 

Returning again to the method of increased 
pulmonary pressure, introduced by means of 
a canula especially, we find, besides the ordi 
nary intratracheal one in common use in the 
laboratories, and the old laryngeal canula of 
Chaussier, modified by Depaul, and later much 
improved by Ribemont, an ingenious tube by 
Doyen, and an intratracheal one by Trendelen 
burg. The tube of Doyen is short and mostly 
intralarvngeal, and made of aluminum, so 
that it will not gravitate easily from the larynx 
when ‘the patient is in the Rose position. The 
upper end of it is connected with a flexible 
rubber tube, and so can move up and down 
with the motions of deglutition. The tube is 
introduced into the larynx by a specially con 
structed pair of forceps, which are then removed. 
The Trendelenburg tracheotomy canula con 
sists of a canula of the usual shape, upon the 
intratracheal part of which is placed a little 
india-rubber bag, which can be inflated through 
a small tube in the side, so as to prevent com 
pletely the passage of air around the tube. 
Quenu says it is not necessary to close the air 
passages hermetically in order to prevent the 
escape of air around the canula. “A feeble 
pressure of from 3 to 5 mm. (in dogs) suflices 
to apply the lung against the thoracic breach. 
After that a current of air suffices; little con 
sequence if it allows some leakage around the 
canula.” The Fell-O’Dwyer apparatus is 
well known, but in this the advantages of the 
Ribemont tube are supplemented only by the 
various sizes of laryngeal obturators, a lateral 
opening near the outer end, and the bellows. 
As far as has come to my observation, the 
O’Dwyer laryngeal tube, so universally used 
in diphtheria, has not been applied to intuba- 
tion for artificial respiration. In passing, the 
bivalve speculum of Labordette for the better 
introducing of an intubation canula deserves 
mention (27, 28). 
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Artificial respiration, in one form or another, 
seems to be the best means to insure the greatest 
degree of safety to the patient while the chest 
isopen. Efforts have been made for its practi 
cal application by many observers since and 
even before the presentation by Chaussier of 
his apparatus (29). It is only in the last few 
vears, however, that the attempt has been made 
to apply it as an aid in operative surgery. 
H. Milton of Cairo has advocated its appli 
cation in mediastinal surgery, although he 
reports a case of removal of the mediastinal 
glands in an Egyptian fellah without it (30). 

Tufhier and Hallion report that one of them 
has been able to apply with success to the 
partial resection of the lung in man a proceed 
ing that he has previously experimented upon 
in animals (31). They do not state definitely, 
however, what it is. Sauerbruch says, in 1904, 
that, in spite of the loud praises for it by Tufher 
and Hallion, not one case of artificial respira 
tion having been used for operative purposes 
on the human being has come to his notice. 

Sauerbruch, in the same article, reports 
experiments on a number of dogs and rabbits, 
most of which he operated upon without 
anzsthesia. 

Hahn reports from von Mikulicz’s clinic 
(32) unsatisfactory results in the surgery of 
the intrathoracic oesophagus, but favorable 
ones in unselected gangrene of the lungs. 

Von Mikulicz himself says the pneumatic 
chamber permits intervention without danger 
of asphyxia upon the heart and the whole 
mediastinum. 

Maver of Brussels gives a report of Sauer 
bruch’s apparatus, and mentions one dog he, 
personally, has operated upon (33). 

Benjamin Ricketts gives a review of the 
surgery of the chest, with an extensive bibliog 
raphy, and publishes his results of operations 
on fifty dogs, among the successful results of 
which twenty-four lived over eight days. He 
makes no mention of artificial respiration 
(34). 

L. Sencert gives a very discouraging list of 
operations on four dogs, performed during 
artificial insufflation after tracheotomy on 
two and intubation on two, in which he lost 
the whole four by bronchopneumonia. He 
says that artificial respiration after tracheotomy 
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or intubation permits the animal to support 
temporarily its lost function, “but in these 
conditions the dogs die very rapidly of pul- 
monary complications.” 

J. B. Murphy of Chicago gives a most 
comprehensive review of the surgery of the 
chest, and publishes his results of operations 
on ten dogs, without artificial respiration (35). 

F. W. Parham, in 1898, by means of the 
Fell-O’Dwyer apparatus, in his second case 
of traumatic pneumothorax, accompanying 
resection of a tumor of the thoracic wall, 
attained a successful outcome. He is so im- 
bued with its value that he believes no oper- 
ation attempting thoracic resection should 
be undertaken without having it at hand 
(36). 

Von Mikulicz, in an article appearing in 
1g04, mentions two dogs that he operated upon, 
resecting over two inches of oesophagus, one 
of which was living six weeks after operation, 
the other dying four weeks after operation, 
from marasmus and enteritis, due to constric- 
tion at site of operation. He thinks the method 
of operating transpleurally upon the cesophagus 
will be more serviceable in case of foreign 
bodies, than for resection (37). 

Sauerbruch (38), at the beginning of this 
year, reports experiences in operating in six- 
teen cases on the human being with his cham 
ber. The first case was done by von Mikulicz, 
in which an osteosarcoma was removed with 
resection of 10 cm. of the fourth and fifth ribs, 
and broad opening of the pleura. The opera 
tion was by a broad flap incision, the flap being 
sewed back after removal of tumor, and_ the 
patient was discharged cured after ten days, 
the wound healing by first intention. 

The second case was that of a woman 53 
vears old, with carcinoma of the breast attached 
to the ribs. The first operation had been in 
1905, and was a radical one. Sauerbruch 
operated, resecting 7 cm. of the third rib. 
The pleura was accidentally torn. He had 
to do a plastic operation from the other breast 
to cover the defect. After operation there was 
no disturbance from heart or lung. After ten 
days the transplantation had healed in place. 
No pneumothorax; no exudate. 

Third patient, man 35 years old, bronchial 
fistula. Opened in third right intercostal space. 


Intercostal incision 20 cm. long. Adhesions 
around fistula loosened; open pneumothorax. 
Margin of fistula at distance of 2 cm. removed 
with circular excision, and then sutured with 
catgut. Patient discharged cured after fourteen 
days. 

Sauerbruch says that in cases of gangrene 
of the lung, his method is of especial value 
only when there are no extensive adhesions 
over the affected area, and when the location 
of the disease cannot clinically be made. He 
says, ‘Results of our operations were rather 
poor.” (It will be noted that this report differs 
from that of Hahn.) 

Fourth patient, case of lung-stones. Im- 
provement 14 years after operation. 

Fifth patient, gangrene of lung. Also 
marked improvement. 

Sixth and seventh patients, perforated carci- 
noma of oesophagus. Bad results. Progno- 
sis poor in the beginning. 

Eighth patient, gangrene of whole lobe of 
lung. Bad _ result; prognosis poor in the 
beginning. 

Ninth patient, had incision in left ventricle, 
with simultaneous cutting of left internal 
mammary artery and vein. Died of loss of 
blood. 

He says that up to the present time the worst 
results have been those of oesophageal opera- 
tions, due to difficulty of the whole subject, 
and to the little practical experience in such 
work on man. In the first chamber opera- 
tion on the oesophagus, he says, the patient 
suddenly died of unknown cause. Two other 
cases had inoperable carcinoma. Patients died 
two weeks after operation, of empyema. He 
says his fourth cesophageal operation was for 
carcinoma of the cardia. It showed that such 
operations on man were possible. The patient 
did not survive, however. His fifth operation 
on the cesophagus was a gastro-cesophagostomy. 
Male, 51 years old, carcinoma of cardia, 39 
cm. from teeth. Operator, Dr. Sauerbruch. 
Skin incision 40 cm. in the sixth intercostal 
space. Same length incision in the pleura. 
Anastomosis was made by button between 
cesophagus and stomach. During the whole 
intrapleural operation there was not the 
slightest disturbance of respiration or pulse. 
The anesthesia was very good. The lungs 
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Fig. I. 
A. Canula with inflatable bulb, B, inflated with thumb-bulb, C, through small flexible rubber tube, D, and gauged by 
extra bulb, E. 
F is a soft rubber tube, through which respired air passes. 
There is a notch on both sides of the head of the canula for the reception of the jaws of the inserting forceps, which are 
removed after introduction of the canula 


were, during the whole operation, grayish-pink and run down. This operation, however, 
in color, a sign of excellent aération. The proves the possibility of such a surgical pro- 
patient died 24 hours later. He was emaciated cedure. 
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Fig. IT. 

A. Ether-chamber filled with gauze 

B. Leads to intubation-tube. 

C, C, C are valves which are used to direct the positive pressure current of air either through ether-chamber or directly 
to intubation-canula. 

D is positive-pressure safety-valve 

D' is negative-pressure safety-valve 

E is an inlet for fresh ether. 

F may be used as a receptacle for cotton to filter the air going to the canula. 
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The remainder of the cases are evidently 
upon the lung, and are not described. 

The experiments in the following two series 
were performed in the Physiological Labora. 
tory, by the courtesy of Professor John G. 
Curtis, under the direction of the Department 
of Surgery, and at the suggestion of Professor 
Joseph A. Blake, who outlined the form of 
intralaryngeal canula. Dr. Christian A. 
Herter gave the use of his Hans Meyer appa- 
ratus, for which I am indebted. Dr. Rowland 
Cox, Jr., furnished a few of the references, 
and to Drs. Frank C. Wood and Karl M. 
Vogel I am indebted for the microscopical 
report on the lungs examined. 

In all the experiments, artificial respiration 
was used after first inducing anesthesia by 
ether. The Hans Meyer apparatus was used 
in the first series and in seven of the second. 
For the remainder, the artificial respiratory 
apparatus that is in use in the laboratory, 
designed by J. T. Hoyt, was used. The air 
was introduced by intubation, using at first 
a rigid tube similar to the Fell-O’Dwyer in 
its extralaryngeal part, but having no opening 
in the circuit, and fitted with an inflatable 
india-rubber obturator on the intra-laryngeal 
part. This insured its retention, and prevented 
leakage of air around it. Later, the short 
tube, two inches long, connected with a flexible 
rubber tube, and fitted with the same sort of 
rubber obturator, was used. Another small 
inflatable bag, with thicker walls, was placed 
outside of the mouth to gauge the air-pressure 
in the intralaryngeal one. (Fig. I.) 

The ether anesthesia was administered by 
a simple device, which allowed of diverting 
the current of air, either partly or entirely, 
through the ether-chamber, in this way giving 
either pure air or part air and part ether vapor, 
or all ether vapor, at will. (Fig. Il.) A 
positive and negative pressure was used, and 
a positive and negative safety device was 
attached during the latter series. The direct 
observation of the inflation of the lungs was 
in most instances the guide to the amount of 
air and pressure used. A manometer was 
included in the circuit in the last experiment. 
The animals withstood collapse of the lung 
very well, provided it was not too long con 
tinued. 
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The details of the experiments follow. 

The first series comprises experiments on 
six dogs, which were killed immediately after 
the tracings were obtained. 

In the experiments of the second series, the 
dogs, after operation, were set aside for recov- 
ery. 

First SERIES 

EXPERIMENT I. January 24, 1905. 

Medium-sized mongrel. Ether. 

The administering of ether began at 1: 45; 
carotid entered at 2:30. 

When carotid was tied 
rhythm was much slowed. The carotid was 
unclamped at 2:50. The blood-pressure at 
the start was about go mm. of mercury. 
Respiration was shallow, but regular and of 
average frequency. Ether was administered 
by mouth, in the usual way and in moderate 
quantity. Respiration deepened under the 
additional ether. 

Intubation performed — reflexes absent from 
eye (Fig. III); five minutes later, reflexes re- 
turned to a moderate degree in eye. 

Intubation again performed — reflexes ab- 
sent. No change observed in blood-pressure. 

3:25. Trachea manipulated, and during 
manipulation there was marked inhibition of 


off, respiratory 


breathing. This occurred while there was 
no crowding of ether (see tracing for heart- 
beat.) Blood-pressure was scarcely raised, 
ifany. (Fig. V.) 


When trachea was severed completely and 
a tracheotomy-tube inserted, there was only 
slight reaction. 

Trachea was then pulled strongly upward 
and held there; this produced a shallowing 
of respiration with a fall of blood-pressure, 
which continued wh'le it was held up. (Fig. 
V1.) This obtained when blood-pressure was 
taken both by carotid and femoral. The fem- 
oral artery was used during the latter part of 
the experiment. The vagus nerve was treated 
in a similar manner, without any apparent 
change in the tracing. 

As it was suggested that the fall of blood- 
pressure might be due to increasing of the 
negative pressure in the pleural cavity, one 
pleura was opened, and then the trachea was 
pulled up, with a similar result, accompanying 
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increased amplitude of respiratory effort and 
heart-beat. 

The larynx was then freed and brought out, 
and while the blood-pressure was still being 
taken, a finger was introduced into the larynx, 
with some inhibition of respiratory movements, 
but no change in blood-pressure. (Fig. IV.) 
The larynx was then pinched and handled 
roughly, with no noticeable effect on blood- 
pressure. The dog was then killed by as- 
phyxia, by clamping the trachea. 

Throughout these latter two laryngeal tests 
and most of the trachea pulls, the eve reflexes 
were absent. 


EXPERIMENT II. January 25, 1905. 

Medium-sized dog. Irish terrier. Ether. 

Femoral artery used for taking blood 
pressure. 


On intubation twice, a slight fall of blood 
pressure occurred, and accompanied with 
deeper respiration. The fall occurred about 
eighteen seconds after the tube was success 
fully inserted. (Fig. VII.) 

The thyroid cartilage was then opened 
roughly through the neck and the intubation 
tube inserted, with a slight fall of blood-pressure. 
When the tube was finally in place, the pres- 
sure started up again. 

On tracheotomizing, there was no evidence 
of any fall of blood-pressure. On removing 
intubation-tube, there was no change in the 
blood-pressure. 

On packing the larynx with gauze, while 
the eye reflexes were present, there was no 
change in blood-pressure. (Fig. VIII.) After 
instituting artificial respiration and opening 
chest (Fig. X), pulling up of the trachea gave 
a fall in the blood-pressure, the same as before 
chest was opened. (Fig. XI.) 

In this test the larynx was irritated without 
cutting the superior laryngeal nerves. The 
trachea was surrounded by ligature, using an 
aneurism needle, which hugged the trachea, 
and so avoided the recurrent laryngeal nerves. 
The blood-pressure was then taken after both 
superior laryngeals were cut, and the result 
of pulling up the trachea was the same as 
before. 

Note. An interesting fact in this experi- 
ment was that the fall of blood-pressure due 
to pulling up of the trachea was not caused 
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by an increase of the negative pressure in the 
chest. 

EXPERIMENT II]. February 7, 1905. 

Small fox-terrier, female. Ether. 

Inflatable intubation-tube used. The tube 
was inserted without apparent change in blood 
pressure. Femoral artery used. Ether was 
administered through the tube after connect 
ing with artificial respiratory apparatus. With 
tube removed, the dog was given an excess of 
ether, and the respiration stopped and blood 
pressure fell to 20 mm. Intubation was done 
and artificial respiration was re-established, 
with return of heart-beat and pressure to pre 
vious condition. Heart-beat had not stopped 
in this case before the tube was reinserted. 
This was again attempted, but, failing to 
accomplish intubation, it was impossible to 
resuscitate the dog. The heart-beat had stopped 
here before the tube was inserted. 

Throughout this experiment the artificial 
respiratory apparatus worked well when the 
chest was open. The blood-pressure was, 
on an average, Tro mm. of mercury. It was 
attempted to approximate the rhythm of the 
artificial respiration to that of the natural 
respiration of the dog. When it was turned 
on, and when the bag on the intubation-tube 
was inflated, there was no noticeable change 
in the character of the tracing, and the respira 
tion continued even, as before. 

This experiment shows the utility of arti- 
ficial respiration in eliminating poisons, as in 
an overdose of ether. 

EXPERIMENT IV. February 15, 1905. 

Small black dog, young, about the size of 
fox-terrier. Ether. 

Tracing taken from femoral artery. Ether 
was at first given, by mouth, in a tin cone; 
then an attempt was made at intubation, and 
no fall in blood-pressure was noticed. It was 
again attempted successfully, but there was 
no fall in blood-pressure. This was repeated, 
but still there was no noticeable fall. (Fig. 
XIL) 

Ether was then pushed, and the dog passed 
over the danger-point, and cessation of respira 
tion was produced, at first with a slight rise 
in blood-pressure and then a rapid fall to 
almost the base line. Heart became irregular. 
Artificial respiration was then instituted through 
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the tube and kept up at rate shown in tracing 
(about 58 per minute), which corresponded 
almost exactly to the automatic respiratory 
rhythm of dog. The blood-pressure after 
the curves, simulating Traube-Hering curves, 
gradually began to rise, and very shortly nor- 
mal pulse-rate and previous blood-pressure 
were established. Artificial respiration was 
then exchanged for automatic respiration on 
the part of the dog. (Fig. XIV.) This was 
done three times. 

The chest was then opened on both sides 
and the lungs were allowed to collapse. Arti- 
ficial respiration was then instituted through 
the intubation-tube with bag inflated, and the 
animal kept about the same blood-pressure. 
The dog was then allowed to die by a cessa- 
tion of artificial respiration. 

Note. A significant point in this case was, 
that ether may prove fatal, although the efforts 
at respiration may continue for nearly thirty 
seconds after the withdrawal of the cone when 
the ether is being crowded. 

After one chest was opened there was 
slightly less blood-pressure than when thorax 
was unperforated. After both chests were 
opened, the blood-pressure was lessened dur- 
ing artificial respiration. 

In this little dog the traction on the trachea 
was not followed by a fall in blood-pressure. 
To be sure, the pull was not as strong as when 
the tracheotomy-tube was placed in the trachea 
and tied in. In this case the trachea was not 
opened. 

EXPERIMENT VV. February 21, 1905. 

Young fox-terrier. Ether. 

A string was passed through the anterior part 
of the trachea so as not to obstruct breathing. 
Respiratory apparatus working at 3:25 from 
center, and at top speed. Intubation again 
produced no fall in blood-pressure; but when 
artificial respiration was instituted along with 
it, the blood-pressure fell from 114 mm. to 
gomm._ Pulling up on the string in the trachea 
caused a fall of blood-pressure, as before. 
Pulling up on left vagus caused a fall, with a 
subsequent increase of pressure. Pulling up 
on right vagus gave a distinct rise of pressure. 
Pulling up on both vagi caused a rise in blood- 
pressure. They were both tied off before pull- 
ing upon them, but they were not cut with 
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scissors. Intubation canula worked perfectly 
when it did not leak about the rubber bag. 
Intubation produced no fall in blood-pressure. 
In two instances, when the occluding bag was 
inflated, so that the lungs were better inflated 
with air, and the tracing showed increased 
respiratory depth, then a fall in blood-pressure 
occurred. (Fig. XIII.) When trachea was 
pulled up and held, the same fall of blood- 
pressure was observed as in previous experi- 
ments, with a gradual return to initial pressure. 
It was suggested by a bystander that the fall 
in pressure was due to pulling up of the vagi, 
but the vagi were tied off and pulled up in 
some cases, with a slight fall followed by a 
rise, and in some cases with a marked rise 
alone, in blood-pressure. Even after the vagi 
had been tied off and pulled upon several times, 
a pulling on the trachea produced the same 
curve as before. (Fig. XV.) The pleural cavi- 
ties in this experiment were not opened. 
EXPERIMENT VI. February 28, 1905. 
Medium-sized dog; part fox-terrier, part 


bull. Ether. 
Femoral artery used for taking blood- 
pressure. The blood-pressure stood at 142 


mm. of mercury. 
Intubation performed with digital irritation 
of larynx and epiglottis, with no fall of blood- 


pressure. Both vagi tied off sharply, causing 
rise of blood-pressure after each. When 


they were pulled up separately or both together, 
this caused a rise of blood-pressure. When 
trachea was pulled up both before and after 
tying of vagi, a fall of blood-pressure resulted. 
When artificial respiration at the dog’s normal 
rhythm, but of a volume of 335 from center, 
was instituted, the blood-pressure fell from 
125 to 116 and remained so. (Fig. XVI.) 
(This was, I think, due to an overdistention 
of the lungs.) Both chest cavities were then 
opened, and the lungs collapsed. Artificial 
respiration was then carried on quite success- 
fully by means of the inflating intubation-tube 
and the Hans Meyer apparatus. 
SECOND SERIES 
EXPERIMENT I. March 14, 1905. 
Fox-terrier. Ether anesthesia. 
Intubation with inflatable canula. 
apparatus set at 2 from center. 


Meyer 
The left 
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chest was opened while breathing normally, 
and the lung collapsed. The right chest was 
opened and a triangular piece of lung resected, 
14 inches on a side, in the collapsed condition. 
Stump of lobe tied off with No. 2 twenty-day 
chromic catgut. The wounds of chest-wall 
were then sutured up in layers, and a dressing 
with shellac applied. 


March 15, 1905. Respiration 60. The 
dog was able to eat. 

March 16, 1905. Respiration 40: dog 
eating. 

March 21, 1905. The dog is lively and 


doing well. 

November 1, 1905. The dog died to-day, 
with tetanoid movements and in a final ter 
minal convulsion, and pregnant at full term. 
It has been well all summer, with a slight inter 
current mange. It has been tied up and has 
not had the usual exercise. 

Autopsy on Dog oj Experiment I. 
ber 1, 1905. 

Female, well nourished, died this A. M., at 
11:00. At 3:00 P. M., rigor mortis well marked. 
Pregnant at fullterm. Lungs: Left congested, 
from the dead animal’s lying on that side; 
right, not congested. Left lung shows no 
adhesions. Scar of left chest-wall well healed. 
The operated portion of the right lung proved 
to be the upper half of middle lobe. It is 
perfectly healed. Upper lobe is adherent 
along its anterior border with pericardium. 
Stump of upper half of middle lobe is also 


Novem- 


adherent. Lower half of middle lobe, the 
same. There is an adhesion between the 
operated stump and the upper lobe. Dense 


adhesions between operated stump and lower 
half of middle lobe. Small adhesion between 
lower lobe and _ pericardium. 
solidation in either lung. 
amination not made. 

Heart, contracted in systole. 

Stomach, normal. 

Intestines, anemic, normal. 

Liver, shows fine mottling, moderate degree 
of congestion, is not friable, but somewhat 
waxy in feel. 

Pancreas, large, pink, normal. 
rhages. 

Kidneys: Right, markings distinct, capsule 
very slightly adherent, cortex somewhat mot- 


No gross con- 
Microscopical ex- 


No hemor- 
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tled; left, capsule not adherent, otherwise the 
same as right. 

Bladder, empty, firmly contracted. 

Suprarenals: Right, soft interior; left, nor 
mal. 

Spleen, small and pale. 

Uterus, contains five pups at term. Around 
each placenta is an accumulation of dark 
greenish material, which is outside the amnion 
and is not meconium. 

Thyroid, somewhat dark. 

Brain, normal. 

EXPERIMENT II. March 22, 1905. 

Small vellow dog, female, in good condition. 
Ether. 

Respiration before opening chest, 48 per 
minute. Hans Mever apparatus and_ short 
inflatable intubation-tube was used. Artificial 
respiratory machine working at 52 per minute, 
at 2 from center, delivering 224 c.c. of air at 
each stroke. This was not delivering suflicient 
air, and later was increased to top speed, and 
3 from center. Both chests opened at 4:15. 
Tube and respiratory apparatus worked well. 
Tube was removed at 5:15. A large piece of 
lower lobe of right lung removed, while both 
chest cavities were kept open. The entire 
chest was open for 25 minutes, during which 
time ether was given through the apparatus, 
and the heart-beat remained strong. The 
lower lobe of right lung was grasped by the 
thumb and finger, and a large part of it deliv 
ered and transfixed several times, then ligated 
circularly with No. 2 catgut and cut off. The 
remainder of the lung was dropped back into 
place. There was sharp bleeding on trans 
fixing, which stopped on ligation of the lung. 
On closing the chest-wall by layer suture, it 
Was attempted to empty the chest cavity of 
air by its own movements. A shellac dressing 
was applied. 

Autopsy on Dog oj Experiment IT, 

The dog died March 24, 1905. 

On the first day after operation the respira 
tion was 60, and labored. 

On the second day after operation the res 


piration was still 60, but more labored. The 
dog cried out at intervals of ten minutes, 


and later oftener. Five centigrams of mor 
phine was then given hypodermatically, and 
in seven minutes the animal stretched out with 
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increasing dyspnoea, and died. The autopsy 
was performed immediately. Right wound 
clean, except for a drop of pus in one of the 
skin stitches. Right pleural cavity filled with 
fibrine and bloody serum. The wound was 
perfectly tight. The right lung presented four 
lobes, the lowest small. The half of the one 
next above had been removed. Sutures firm 
and holding well. The root of that lobe was 
swollen and hard. All the other lobes were 
atelectatic, with patches of aérated lung tissue. 
The left chest wound was clean and tight. 
The lung was collapsed on opening chest, and 
no air sucked in. Pleural cavity contained 
bloody serum. When the lungs were removed, 
the left one inflated easily and completely; 
the right one but a little, and in patches. 
The pericardium contained bloody serum of 
lighter color. Heart: Right ventricle flabby; 
left, normal. Other viscera normal. 

Microscopical report showed congestion and 
subpleural exudate in lung. 

EXPERIMENT III. April 19, 1905. 

Small dog, fox-terrier, old. Ether. 

The Hans Meyer apparatus with anes- 
thetizing attachment was set at 33, from 
center. Intubation with short inflatable canula. 
per minute. Incision was made 


Speed 52 
into left chest, the lung collapsed, and the 
chest aperture was kept open with artery- 


The right chest was then opened 
and the lung collapsed. Breathing all the 
time was carried on artificially. The lungs 
were not inflating sufficiently, so the stroke 
of the Meyer apparatus was set at 535. Ether 
was administered by the attachment quite 
satisfactorily. After right chest was open, a 
piece of the middle lobe was removed, using a 
chain suture of No. 4 catgut to stop the hemor- 
rhage. The chest cavities were then closed, 
and a canula inserted, attached to the negative 
pressure side of the Meyer apparatus, and the 
air aspirated from the pleural cavity. Arti- 
ficial respiration was then stopped and the dog 
bandaged up. The chest cavities were open 
about half an hour, the left somewhat longer 
than the other. One hour after completion 
of operation, the dog was on his feet walking 
about, and apparently quite comfortable. 
Autopsy on Dog of Experiment IIT. 
24, 1905. 


forceps. 


April 


The dog died three days after operation, 
and was kept on ice. 

Some suppuration in the left chest-wall 
wound was found. A very little fibrinous 
pleurisy was present in left chest cavity. Left 
lung normal. Right lung compressed. Stump 
of sectioned lobe firm and gray. Pleural cavity 
filled with fibrin, and turbid; slightly bloody 
serum. There was no organized clot; there- 
fore probably but little direct bleeding. _Peri- 
cardium contained a little red serum, but not 
so much as in experiment II. 

No microscopical examination was made. 

EXPERIMENT IV. May 16, 1905. 

Part fox-terrier and bull. Ether. 

Meyer machine set at 4 from center. It was 
found not to be inflating the lungs sufficiently 
when the left chest was opened, so the crank 
was moved up to 6 from center. The safety- 
valves worked well and easily. Ether given 
through special attachment, which worked 
well. ‘The rhythm was about that of a normal 
dog of this size. The right chest was opened 
and the lung found to be inflating and collaps- 
ing well. (While this went on, chest-wall 
remained quiet.) A piece of the middle lobe 
of right lung was removed, the stump sutured 
with through-and-through sutures, and then 
tied circularly. When the well-aérated lung 
was handled, the pressure of the fingers caused 
areas of partial atelectasis, which later became 
again inflated. The chest was closed on both 
sides, and the last opening in each wound was 
closed, while the lung was in full inflation so 
as to leave the minimum of air in the pleural 
cavity. The wounds of the chest-wall and 
of the lung were sutured with No. 2 catgut. 
The external wounds were sealed with a 25- 
per-cent formalin solution. The operation 
took about 1} hours. Both chests were open 
about one hour. The work was done slowly 
and more carefully than in the preceding, and 
less of the lung tissue was removed. 

May 18th, noon. Dog rather stupid, and 
lying down; does not seem straining for breath 
as much as the two previous ones. 

October 23d. The dog is alive and well. 

Autopsy on Dog of Experiment IV. Oc- 
tober 23, 1905. 

Dog operated on May 16th. The dog has been 
well all summer, except for intercurrent mange. 
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Killed by chloroform. Well nourished. Mus 
culature good. Thick subcutaneous fat. The 
right lung appears normal in color. The 


upper half of the middle lobe was the one 
operated on. Line of operation is healed, 
with a slightly bluish cicatrix. There are but 
few adhesions. One delicate one, between 
the upper division of middle lobe and upper 
lobe. One broad, dense one extends between 
the upper portion of middle lobe and lower 
portion of middle lobe; one string-like one 
between the upper portion of middle lobe and 
the mediastinum; one large band-like one 
between lower portion of middle lobe and 
upper surface of diaphragm and mediastinum. 
One band between lower lobe and _ costal 
pleura posteriorly. Healing has apparently 
been perfect; lung tissue normal. Adhesions 
from lower edge of lung incision to upper 
surface of lower division of middle lobe. Left 
chest, scar of chest-wall incision hard to find. 
Adhesion between middle lobe and medias 
tinum, delicate. No other adhesions. 

Heart and other viscera normal. 

After lungs were removed, both the operated 
portion and the rest of the lungs dilated per- 
fectly with the bellows. 

Microscopical examination showed no pneu- 
monia. 

EXPERIMENT V. May 17, 1905. 

Small, short-haired, vellow dog. Ether. 

Hans Meyer machine set at 6, delivering 
40 respirations per minute. Inflation was 
found to be slightly excessive, so some air was 
allowed to escape through the safety-valve. 
Left chest punctured with trocar and canula, 
which was left in, so leaving an open pneu 
mothorax, as in some of Aron’s experiments 
(39). Right chest opened at 3:38 p.m. Piece 
of lung resected, triangular in shape, and 
sutured with No. 2 catgut, so as to approxi 
mate the pleural surfaces. It was then dropped 
back into the pleural cavity at 4:10. No 
bleeding. The wound was then closed up at 
4:15, and the skin at 4:20. Through this 
experiment the artificial respiration was 
carried on through the inflating intubation 
tube, and ether was administered through 
the special attachment. Both worked per- 
fectly. The main point in this experiment 
was there was a careful suture of the 


that 
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pleura, preventing any leakage of blood, and 
giving the minimum oozing of serum. After 
handling, the lobe immediately became con 
gested and did not dilate as well as previously 
under artificial respiration. 

May 18, 1905. Dog bright 
wagging his tail and eating. 

May 23, 1905. Dog is in good condition. 

October 25, 1905. The dog is still alive. 

Autopsy on Dog oj Experiment V. October 
25, 1905. 

The dog has been well all summer. 
lively, and breathes normally. 
with chloroform. 
the heart-beat. 

Well nourished. 
the way through. 

Right lung showed slight congestion from 
chloroform. Left one, the same. No abnor 
mal amount of fluid was found in either pleu 
ral cavity. The lobe operated upon was the 
upper division of middle lobe of right lung. 
From this there is an adhesion extending to 
the costal pleura at the site of the incision 
from one end of the lung incision. The lung 
was healed, with slightly bluish pigmentation 
along the line of cicatrix. There was an 
adhesion from the other end of this cicatrix 
to the mediastinal pleura, and also to the 
costal pleura. There were also dense adhesions 
between the lower surface of upper portion 
of middle lobe and upper surface of lower 
portion of middle lobe. There are also some 
firm and some elastic thin adhesions between 
the lower portion of middle lobe and upper 
surface of diaphragm. There were no adhe 
sions in left pleura. The left lung was quite 
normal. 

Heart and other viscera normal. 

Upon removal from the chest, both lungs 
inflated perfectly with bellows. 

EXPERIMENT VI. May 23, 1905. 

Small mongrel, black-and-tan, female. Ether. 

The Hans Meyer apparatus was set at 6 
from center, delivering 36 artificial respira 
tions per minute. Inflating intubation-tube 
used. The left chest was punctured and the 
canula left in. The right chest was opened 
and a portion of one lobe seized in the fingers 
and drawn out, and resected distally to a 
clamp. One. bleeding-point was caught and 


and lively, 


Quite 
It was killed 
Respiration ceased before 


Scar healed perfectly all 
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ligated. The lung wound was then sutured 
over and over, with an effort to approximate 
the pleural surfaces, leaving a longitudinal 
sutured wound. After suturing there was no 
bleeding from the stump, which was dropped 
back into the pleural cavity. The parietal 
pleura and the chest-wall were then sutured. 
No. 2 catgut was used throughout. Ether was 
administered through the special attachment. 
An attempt was made to close the chest wound 
completely while the lung was inflated. The 
canula was drawn out of the left chest when 
lung was in similar condition. During the 
course of the operation the artificial respira- 
tory apparatus was disconnected while both 
chests were open. The dog showed signs of 
commencing asphyxia, which were at once 
relieved, on reconnecting and recommencing 
the artificial respiration. 

October 11, 1905. The dog is still alive. 

Autopsy on Dog of Experiment VI, October 
II, 1905. 

The dog has been well all summer. 

Dog was killed with chloroform. The 
left lung was normal, with only the degree of 
congestion due to chloroform. There were no 
adhesions and no fluid in left pleural cavity. 
The right lung was congested to the same 
degree as left. Upper lobe shows no adhesions. 
Middle lobe adherent to lower portion of 
lower lobe, over stump of upper portion of 
lower lobe, which had been operated upon. 
There were adhesions from the stump of 
the operated portion to several adjacent parts. 
There were, however, no adhesions to costal 
pleura at site of scar, and no adhesions from 
cicatrix of lung, except at either end. The 
cieatrix was firm, smooth, and slightly darker 
than the rest of lung. Stump crepitates, as 
do the rest of the other lobes. After lungs 
had been removed from chest cavity, they 
inflated throughout with bellows. 

Heart, normal. 

Liver, congested and friable. 

Pancreas, congested. 

Intestines, normal. 

Microscopical examination of lung showed 
no inflammation and no emphysema. 

EXPERIMENT VII. October 31, 1905. 

Fox-terrier. Ether. 

The Hans Mever apparatus, with special 
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etherizing attachment, was used, set at 54 
from center, delivering 616 c.c. at each stroke. 


Safety-valve set at moderate pressure.  Inflat- 
able intubation-tube was also used. Ether 
commenced at 10:55 A.M. Intubation was 


performed at 11:05, but was not working well, 
on account of a leak. Intubation canula 
repaired, and intubation done again success- 
fully at 11:20. From 11:05 to 11:20 the dog 
breathed by its own effort, although the left 
chest had been entered with the trocar and 
the canula left in. The operation commenced 
at 11:30. The chest was opened on the right 
side by a simple incision, following the curve 
of the ribs. Two ribs were then laid bare, 
and after ligating around them in two places, 
they were cut between the ligatures, and broken 
and turned back in the axillary line. This 
gave a good exposure of the lung, which was 
being inflated well. An accessible lobe was 
then seized and drawn out and caught across 
its pedicle with a clamp. It was then ampu- 
tated, and a chain ligature applied to prevent 
hemorrhage; this was of silk. Then an 
attempt was made to approximate the serous 
surfaces and to cover over the stump with visce- 
ral pleura by a Lembert suture. There was no 
leakage from the stump, and no blood from 
the lungs by mouth. The stump was then 
dropped in and the wound closed by layers, 
suturing first the rib-flap in place. There 
was some oozing from the parietal pleura, 
and there was much sponging of blood and 
fluid from the pleural cavity. Some bichlo- 
ride from a compress ran in while the intuba- 
tion canula was being repaired. 

During about 15 minutes from 11:30 on, 
there was a time when the intubation canula 
did not work, and the dog kept up respiration, 
and so remained alive, although respiration 
was very labored, and the dog very blue. 
This indicated that the collapse of the left 
lung was not complete. It was attempted 
again by another trocar puncture. At 3:30 
the same day, the dog had recovered from his 
anesthesia, was restless, and crying a little. 
His breathing was 24 per minute, and labored. 
At 3:45 the dog was quiet, and apparently half 
asleep. Respiration was 40 at 4:00 P. M., and 
jo atg:30 P.M. At 10:00 P. M., November Ist, 
33 ¢.c. of bloody serum was aspirated from 
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right chest. Left chest was aspirated at the 
same time, but no fluid was obtained. Respi- 
ration remained at 50 per minute. November 
2d, 8:30 P. M., respiration 46 per minute. No- 
vember 3d, dog still alive. In the evening, 9 
c.c. of alcohol were injected hypodermatically, 
and 30 c.c. of red turbid fluid aspirated from 
right chest. November 4th, 8 c.c. of alcohol 
injected by hypodermic syringe. November 
5th, dog had a cold, moist nose, but still had 
labored breathing, but was apparently better 
than yesterday. November 6th, dog died at 
3 A.M. 

Autopsy on Dog oj Experiment VII. 
vember 8, 1905. 

Dog died November 6th, and was put in 
cold storage. 

Pus was encountered between the inter- 
costal and pectoral muscles. It extended up 
between the layers of muscular facia well 
toward the axilla on the right side. It com- 
municated with right pleural cavity through 
an aperture half an inch in diameter at the 
sternal extremity of the cut ribs. The sutures, 
which were of silk, were bathed in pus. The 
right chest was distended with thin pus and 
fibrin, and the right lung was quite flattened 


No- 


out. The diaphragm was crowded downward. 
There was a seropurulent pericarditis, with 
great distension of the pericardium. The 
heart was contracted in systole. The left 


chest contained but little fluid. The left lung 
was congested, but otherwise normal, save 
for adhesions between the mediastinal surface 
and the pericardial pleura. (This was appar 
ently an extension from the pericarditis.) 
The stump of the operated lobe was free in 
the empyema fluid. The pleural stitches had 
given way and the first ligating chain-stitch 
was quite easily pulled off. None of the ves 
sels had been bleeding. When the chain 
ligature was removed, the thrombi from one 
or two vessels squeezed out easily. The 
thrombus in one of the main arteries to the 
lobe was hard and quite adherent to the coat. 


It extended into the artery about three-six- 
teenths of an inch. The abdominal viscera 
were apparently normal. 

Microscopical Report. Lung tissue col- 


lapsed. Peripheral or subpleural exudate slight 
in amount. 
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EXPERIMENT VIII. November 9, 1905. 
Medium-sized black-and-white dog, male. 

Ether. 

The experiment was brought to a sudden 
termination, due to failure of the apparatus 
(canula) to exhaust properly while in the 
larynx. The inspiration was working well, 
and the expiration also, for about forty min 
utes, but suddenly the expiration ceased and 
the lungs inflated as much as the pressure 
reduced by the positive safety-valve would 


let them. The intubation canula was then 
withdrawn and_ reinserted, with no_ better 
result. The chest on both sides had been 


opened; the left one with canula and the right 
one with a wide incision extending well be 
tween the ribs to near their angle. The 
operation of removing about one half of the 
middle lobe of the right lung was_ partially 
completed when the accident occurred. The 
Hans Meyer apparatus was working per 
fectly, and the trouble seemed to be beyond 
the canula. The autopsy showed but little 
blood in the bronchia of the operated lobe, 
and none in the bronchia of the right chest. 
In this case, after the canula had been 
inserted in the trachia and held there, on 
account of its failure to work in’ the larynx, 
there were a few voluntary efforts at- breath 
ing on the part of the dog, but the heart had 
ceased to beat. Evidently, death occurred 
from failure of the heart, from some mechani 
cal cause. 

In all the foregoing experiments the Hans 
Meyer apparatus was used. 

EXPERIMENT IX. November 15, 1905. 

Fox-terrier, male. Ether. 

Hoyt’s artificial respiratory apparatus used, 
with inflatable intubation canula and _ special 
anesthetizing apparatus. Operation was begun 
at 11:55 A.M., with intubation-tube in place. 
The animal was placed on its stomach, and 
chest was opened posteriorly on the right 
side. Two ribs were resected for 24 inches, 
having first stripped off the periosteum. The 
chest cavity was entered at 12:10. The degree 
of inflation of the lungs was noted, and the 
aspiration of the air was found to be too little, 
so more vacuum on the exhaust circuit: was 
produced. The amount of inflation and suc 
tion was then balanced, and required no chan 
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ging throughout the operation, which ended 
at 2:15 P.M. The presenting lobe of the right 
lung was delivered, and the visceral pleura 
commencing a half-inch from the root of the 
lung was stripped off toward the root. The 
main bronchus was then tied with silk and 
separately the vessels. An effort was made to 
cover the ligated stumps, which were ligated, 
after transfixing the tissues, with the visceral 
pleura, which had been stripped back. The 
attempt, however, was not successful, as the 
stitches tore out easily. The left chest cavity 
was perforated with a large canula at 12:35. 
After several minutes some blood was blown 
out through the canula. This continued in 
small quantities for from a quarter to half an 
hour. The stump of the right operated lobe 
was then dropped back, and the chest wound 
sewed up with silk and silkworm gut, layer 
by laver. It was impossible to approximate 
the rift in the parietal pleura. The muscles 
and fat lavers, however, occluded the inlet. 
There was no attempt to aspirate the air from 
the right chest cavity, as it was thought that 
the partial collapse of the lung would be more 
favorable to repair. Air was then aspirated 
from the left chest, and the dog placed in its 


Fig. XVII. Shows the method of passing the first ligat- 
ing suture subpleurally around the pertion of lung to be 
removed. ‘This is a schematic drawing, and the distal part 
of the lung has been represented as cut away, in order to 
show the position of the suture. In the operation this por- 
tion is really not cut away till after the ligating suture is 
tied, as shown in Fig. NVIII, causing a compression of all 
the vessels and bronchial tubes, but not cutting off the cap- 
ary circulation of the visceral pleura beyond it. 
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cage at 2:20. At 3:15 the dog was recover- 
ing from its anesthesia, shivering, and making 
laryngeal noises. 

November 16th, 9 P.M. Dog appears fairly 
comfortable, quiet, and licking himself. 

November 17th, 11:15 A.M. Dog quiet, 
and breathing 20 per minute. Has slight sub- 
cutaneous emphysema in neck and on right 
side. 

November 18th. ‘Dog quiet, and breath- 
ing 17 per minute, and quietly. Subcutaneous 
emphysema still present, but in a less degree. 
Dog is apparently quite comfortable, and takes 
notice of the approach of any one. 

November 20th, to:oo A. M. Dog quict, 
breathing 26 per minute. Rather apathetic; 
temperature 105°. 

Second Operation. The chest cavity was 
opened at 11:00 A. M., under ether, through the 
original incision, which appeared clean, except 
for slight reddish turbid serum. On opening 
the chest cavity no fluid escaped until dog was 
turned on his side. Then 60 c.c. of reddish 
turbid serum escaped. The dog recovered 
from ether with increased frequency of respi- 
ration (56 per minute). A drainage-tube was 
employed and a sterile dressing applied. 9:30 


p. M., dog breathing more slowly. 


November 21st. Tube removed; animal 
looking better; respirations 24 per minute. 
November 27th. Dog still alive and fairly 
well. Is coughing a little, but not severely. 
November 30th. Dog apparently better. 
December 6th. Dog eating and walking 
around, but coughs severely. Jumped off a 
table three feet high. 
December 18th. 
but coughs still. 
December 26th. Dog still alive, but is very 
thin, probably due to some chronic sepsis. 
March 21st. Dog is alive, frisky, and well, 
and has put on weight. Has a general sub- 
cutaneous emphysema, extending back to 
haunches and forward to neck, and ventrally 
within 14 inches of median line. 
March 31st. The dog is still alive. 
EXPERIMENT X. December 7, 1905. 
Bulldog, female. Ether. 
Hoyt’s apparatus, with inflatable intubation 
attachment. Operation commenced at 10:55, 
when intubation was performed, and ended 


Dog quite comfortable, 
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at 1:30. There was considerable mucous dis 
charge from the trachea, which necessitated 
removing the tube twice and_ replacing it, 
before the operation was under way. The 
left chest was punctured with a canula, and 
the air admitted. The right chest was opened 
by an incision in the back, resecting portions 
of two ribs. The whole right lung was 
delivered and inspected, first by lobes, and 
later as a whole. A rent, caused apparently 
by traction on the lung, was sewn up and the 
lung dropped back. Several lymph-nodes 
at the root of the right lung were removed. 
The wound in the right chest was then sewn 
up and the air aspirated from the left chest, 
closing the left wound. The dog was then 
placed in the dog-box. Dog died about 2:30 
p. M. the same day. At autopsy, some blood 
(about an ounce) was found in the left pleural 
cavity, and a puncture was found in the left 
lung. On the right side there was no special 
amount of blood found, but on opening the 
chest both lungs were found collapsed and 
dark red. The dog had apparently died from 
leakage of air into the pleural cavities, either 
through the lung or through the wounds in 
the chest-wall. Probably the former. 

EXPERIMENT XI. December 8, 1905. 

Small mongrel — bull and fox-terrier — male. 
Ether. 

Hoyt’s apparatus used, with — inflatable 
intubation attachment. Intubation was_per- 
formed at 11:00 A.M., and repeated twice, on 
account of some stoppage in the canula. The 
operation was begun at 11:30 A. M. and ended 
at 1:30 P.M. Right chest opened with blunt 
instrument, and kept open with a canula. 
Left chest opened in front, at about the level 
of the fifth rib. No ribs resected. The upper 
lobe was removed first, and before ligatures 
were applied the stump slipped from the grasp, 
causing profuse hemorrhage, which, however, 
was controlled by grasping it between two 
fingers. A silk ligature was then applied by 
transfixing the pedicle and ligating around the 
stump. The lower two lobes were then ligated 
in a similar way, and the rest of thelung 
removed, making virtually a total extirpation 
of the left lung. The ligatures of the pedicles, 
which were left long, were then passed through 
one of the skeletal muscles, drawing them 
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Fig. XVIII. 
tight and tied. 
V-shaped wound of the lung, which is then sutured as in 
Fig. XIX, bringing the edges of the wound together and 
coapting the pleural edges as in Fig. NX (but not oppos- 
ing the serous surfaces as in the Lembert suture of the per- 


Represents the subpleural suture as drawn 
The portion X is then cut away, leaving a 


itoneum). This covers in the ligating suture and shuts off 
the cut edges of the bronchial tube from the free pleural 
cavity. 


tight and suturing the stump into the posterior 
angle of the chest wound. The chest wound 
was then closed layer by layer, the air aspirated 
from the right chest cavity, the right wound 
closed, and the dog placed in the dog-box. 
At 4:15 p.m. the dog was alive and sitting 
up, and breathing about 24 respirations per 
minute. 

Dog died at 8:45 A. M., December 14, 1905, 
six days after operation. 

In this experiment and the preceding one, 
negative as well as positive pressure was used 
during the operation, which was efficient, and 
as near perfect as could be desired through- 
out the entire time of operation. 

Autopsy on Dog oj Experiment XI. 
ber 14, 1905. 

There was a leak in the wound of the left 
chest, at the outer angle, apparently caused by 
a slight infection, and of recent development, 
allowing an ingress and egress of air through 
the stitch-holes made by the silk suture. The 
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Fig. XIX. This represents the ligating suture as tied 
and the distal portion of the lung cut away; with the second 
or coapting suture in place, ready to draw up and tie. 


left chest cavity contained considerable fibrin 
and a little reddish pus, but it is evident that 
there was no extensive empyema, as in experi- 
ment X. The silk ligature around the ves- 
sels and bronchi was holding well. Infection 
was at the site where stump was sutured to 
skeletal muscle. There was about 4 c.c. of 
bloody pus in right chest cavity. Right lung 
was congested and collapsed, but not atelec- 
tatic. ‘There was no negative pressure detected 
in right pleural cavity upon opening it. There 
was no pericarditis. The heart contained 
some dense and whitish clots, whether of ante- 
mortem or post-mortem origin can only be 
told by a microscope. The autopsy was per- 
formed on the heart, not over two hours after 
the death of the dog. There was but little 
healing in the wound of the chest-wall. The 
left lung was found completely ablated, with 
the exception of a small piece of lung tissue 
upon the pedicle, about the size of the little 
finger nail. Cause of death was apparently 
entrance of air into the left chest cavity, allow- 
ing the mediastinum to collapse upon the 
right lung. 
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Microscopical report showed but little exu- 
date in the lung tissue. 

EXPERIMENT XII. December 19, 1905. 

Bull-terrier, young. Ether. 

In this operation the right chest was not per- 
forated. The Hoyt apparatus was used, with 
inflatable intubating attachment. The left chest 
was opened at about the fifth interspace, and 
the ribs held wide apart by a retractor. The 
entire lung was then grasped and drawn out, 
the pedicle pierced with a blunt needle, and 
a chain ligature of braided silk applied. The 
lung was then amputated and the stump 
cauterized by heat. The chest wound was 
then closed by placing around the two separated 
ribs a strong ligature, drawing them together, 
then uniting the muscular and fascial walls 
layer by layer, in different planes, finally sutur- 
ing the skin with interrupted sutures of silk. 
The wound was then brushed with a forty- 
per-cent solution of formaldehyde. There 
was but little bleeding. Operation began at 
11:15 and ended at 1 o’clock, the respiratory 
apparatus working perfectly throughout. 

December 22d, 3:30 P.M. Dog appears com- 
fortable, and wags his tail when spoken to, 
but is breathing more rapidly than normal. 
He has also been eating some. 

December 24th. Dog died quite suddenly, 
at II:00 A. M. 

Autopsy on Dog oj Experiment XII. 

Dog died December 24th, and was put in 
cold storage until December 27th. Autopsy 
December 27, 1905. 

There was but little infection in the super- 
ficial wound, and the tissues had begun to 
unite. In the deeper layers of the wound, 





Fig. XX. This represents the completed operation on 
the lung. 
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however, there was considerable pus, and on 
opening the left chest cavity there was found 
about 130 c.c. of thin reddish pus. At 
the most dependent part of the left chest cavity 
was found a large mass of lymph. The stump 
of the amputated lung was found lying in the 
center of an area that was distinctly infectious, 
and that was surrounded by a circumscribed 
area of lymph, but in no way was the stump 
walled off from the general cavity. The 
ligatures had held, although the stump had 
nearly sloughed off. The vessels, as traced 
up from the heart, were perfectly occluded at 
their amputated extremities. The bronchus, 
however, was severed and imbedded in a 
mass of exudate. It was very easy to force 
open the lumen. Within the right chest was 
found negative pressure, as evidenced by the 
inrush of air upon opening it. Within the 
right chest was found about 130 cc. of 
thin reddish pus, similar to that in the left 
cavity, but without the exudation of lymph. 
The right lung was much compressed by the 
presence of the exudate, and was functionat- 
ing only in a small portion. The pericardium 
contained a small amount of bloody serum. 
The heart was contracted in systole. There 
were a few clots in the ventricles, probably 
post-mortem. There were no_ protruding 
thrombii extending from the site of ligature 
into either the proximal part of the pulmo 
nary artery or veins. The dog had apparently 
died of an infection from the bronchi starting 
at the site of the stump of the lung. As the 
right chest cavity had not been opened in any 
way, it is probable that the fluid found there 
was due to infection of that cavity through 
the lymphatics. 

Microscopical Report on Right Lung. 
peripheral or subpleural exudate. 

EXPERIMENT XIII. December 28, 1905. 

Fox-terrier. Ether. 

Hoyt’s machine and inflatable intubating 
canula used. Operation began at I1:00 A.M. 
and ended at 1:15 P.M. The right chest was 
not opened. The left chest was opened at 
about the fifth interspace, and the upper two 
lobes of the left lung were removed, tying them 
off with a number of silk ligatures. The stump 
was then drawn into a thin rubber tube, which 
was tied around it tightly, and which led out to 
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the surface of the chest. The chest was then 
closed and the anesthesia stopped. The 
intubation-tube was removed, and, owing to 


carelessness, the dog died from asphyxia, 


from the dropping down of his tongue against 
the soft palate and against the pharynx, while 
our attention was diverted, and before arti 
ficial respiration could be again instituted. 
On opening the chest immediately, the liga 





Fig. XXI. Photograph of lungs of dog of experimen 
XIV (second series) injected with gelatine. 

X shows the scar of lung operation. 
that there were no adhesions. 
through the oesophagus, V. 


It will be noted 
The glass tube passes 


tures were found holding completely, and the 
chest cavity was entirely empty of any blood. 
EXPERIMENT XIV. January 17, 1906. 
Bull-terrier. Ether. 
Hoyt’s respiratory apparatus used, with 
special etherizing attachment and _ inflatable 
intubation canula. Operation began at 11:45 
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and ended at 12:50; average respiratory pres- 
sure being from 25 to 30 mm. of mercury; 
negative pre sure being the same. The right 
side was not opened or punctured. The left 
side was opened between the ribs, at about 
the level of the fifth interspace. The lower 
lobe of the lung was drawn out, and a circum- 
scribed area of it was surrounded by a silk 
ligature passed just under the serous covering 
of the lung, by means of a large blunt needle. 
(Fig. XVII). This was then drawn tight and 
tied. (Fig. XVIII.) The portion of the lobe 
distal to the ligature was then removed by cut- 
ting, causing but very slight hemorrhage. No 
aspiration of air through the small bronchial 
tubes was observed. The exposed surface 
thus made was covered over by bringing the 
cut edges of the lung in apposition by a con- 
tinuous suture. (Figs. XIX, XX.) Where 
the raw surface could not be covered this way, 
it was sutured up against the serous surface 
of the lung by a similar suture of silk. The 
remainder of the lobe was then dropped back 
in place, and the wound in the chest-wall 
closed layer by layer with interrupted silk 
sutures. The  intubation-tube was then 
removed and the animal placed on its side to 
recover. The apparatus worked well through- 
out the operation. 

January 18th. The dog has apparently 
suffered no shock. Has drunk a pan of milk, 
barked, pricked up his ears, and wagged his 
tail. 

January 19th. The dog still continues to 
do well, and has been eating well. He whines 
quite a little, as if to attract attention. He is 
apparently very comfortable, and shows no 
ill effects whatever from operation, except a 
very slight cough. 


March 14, 1906. Dog alive and well. 


Autopsy on Dog oj Experiment XIV. March 
21, 1900. 
The dog was killed with ether. Respira- 


tion ceased first; heart beat last. Dog well 
nourished, with considerable subcutaneous 
fat. The external scar is well healed. The 
lungs were injected with gelatine stained with 
carmine, under about two pounds air-pressure 
in situ. They were then removed and placed 
in ten per cent formalin solution. Lung 
repair was perfect; no adhesions. (See photo- 
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graph, Fig. XXI.) Some of the silk sutures 
in the chest-wall were found in good condition. 
Around two was found a little walled-off sup- 
puration. 


SUMMARY 
FIRST SERIES 

Experiments III and IV show the utility of 
artificial respiration in case of overdose of 
ether. 

All the experiments exhibit a lack of material 
influence upon the blood-pressure by intuba- 
tion, per se. 

They also demonstrate that artificial respi- 
ration by means of positive pressure may be 
carried along in dogs, with but little change 
in the blood-pressure. 

SECOND SERIES (RESECTION OF LUNG) 

In the second series of fourteen animals, 
one dog died from direct leakage of air, alone. 
Five dogs died from septic pleurisy. One 
dog died from carelessness, by asphyxia, 
after the operation was completed. In one 
dog the cause of death was uncertain. Six 
dogs lived two months or over, and recovered 
entirely; of these, four were killed for autopsy, 
one died 74 months after operation, of puer- 
peral convulsions, while one is still living. 

Comparing the results of J. B. Murphy 
with these, we see that in his series of ten dogs, 
three died of septic pleuritis, one died of accu- 
mulation of fluid, one died during anesthesia, 
three died without certainty as to cause, and 
one recovered after drainage. 

In my experiments, one dog recovered after 
drainage, that would undoubtedly have died 
without it. It is noticeable that some of the 
dogs recovered without drainage. A number 
died without drainage. It is possible that 
these would have recovered had the facilities 
for proper drainage and maintenance of nega- 
tive pressure within the pleura been perfected. 
It would appear, then, that the path to pro- 
gress, after operations in the pleural cavity, 
lies in this direction; viz., drainage and nega- 
tive pressure. Undoubtedly, Seidel’s appa- 
ratus, or a modification of it, will materially 
help in transferring laboratory experiences to 
the field of operative intervention upon the 
human subject with increasing success. 
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The foregoing experiments justify the follow- 
ing statements. 


In dogs, the positive pres- 


sure method of artificial respiration is efficient; 
severe operations may be performed, with 
recovery; intubation is an easy and practical 
means by which to apply the positive pressure; 
the chief danger, after the operation is com- 
pleted, lies in the accumulation, without proper 
drainage, of septic fluid within the chest. 


The results of Sauerbruch’s operations upon 


the human being, in thoracic conditions, are 


by no means discouraging. 


It seems reason- 


able that with either method here discussed 
the field of thoracic surgery will develop in the 


direction of 


active intervention, rather than 


continue along the present lines of expectant 


treatment. 
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USTNER, in 1896, published a report 

of eight cases operated on during 

the previous three weeks, in which he 

had used a transverse suprapubic in- 
cision down to the aponeurosis solely for the 
cosmetic effect. Rapin of Geneva, a little 
later, reported seven cases operated on by him 
during the previous two years, in which he 
made use of the same incision for the same 
purpose. That is, Rapin was the first to use 
the incision, but Kiistner was the first to pub- 
lish his cases, and the incision is usually known 
by his name. Both Kiistner and = Rapin 
carried the transverse incision down to the 
aponeurosis, and then divided the aponeu- 
rosis and separated the muscles in the median 
line. The incision was used by them only to 
avoid a conspicuous median scar. 

Pfannenstiel and Stimson, taking the sug- 
gestion from Kiistner’s paper, and working 
independently, made use of a transverse su- 
prapubic incision carried down through the 
aponeurosis over the recti muscles, and then 
separated the muscles vertically, to diminish 
the chances of hernia. Pfannenstiel’s article 
was published in 1goo. Stimson reported 
his cases in 1902, ignorant of Pfannenstiel’s 
publication, but in a later article gives Pfan- 
nenstiel credit for priority, claiming for him- 
self independent work. 

The advantages of the incision are princi- 
pally the avoidance of a conspicuous scar and 
the diminished chance of hernia. To avoid 
a conspicuous scar, the incision should be 
made below the margin of the pubic hair, or 
in the natural fold of the abdomen present, 
just above the pubes, in fat and well-nourished 
women. The scar following a vertical incision 
becomes, in many cases, in the course of a 
year or so, either a broad flat scar or a thick 


keloid. The scar following a transverse in- 
cision usually remains as a thin line, even after 
some years. I have seen some cases in which 
the scar following a Pfannenstiel’s incision 
had taken the keloid type, but I have never 
seen the scar broaden out. Even if the scar 
becomes keloid in character, if below the 
margin of the pubic hair or in the abdominal 
fold, it is largely concealed, and is less disfig- 
uring than if it were in the position of the 
usual vertical scar. In many cases the scar 
can be found only after a careful search — 
an advantage of value in many gynecological 
cases. 

In regard to the avoidance of a hernia, the 
same conditions obtain with a Pfannenstiel’s 
incision as with a McBurney’s intermuscular 
incision for appendicitis; that is, the fascia 
is divided in one direction and the muscle 
separated at right angles. With primary 
healing of the wound, and with no abdominal 
drainage, a hernia should rarely if ever occur 
after a Pfannenstiel incision. That a hernia 
may theoretically occur is, of course, beyond 
dispute, as there is a point where the trans- 
verse incision through the fascia and the ver- 
tical separation of the muscles meet which 
might be a starting-place for a hernia. There 
have been reported at least two cases of hernia 
following a Pfannenstiel’s incision in which 
the wound became infected with more or less 
necrosis and destruction of the fascia. Her- 
nia, under these conditions, is easily explained. 

The disadvantages of the incision are the 
longer time that is required to enter the abdo- 
men, the limited space through which to work, 
and the difficulty in increasing this space if 
necessity requires, and the greater danger of 
interference with wound healing on account 
of hemorrhage into the wound or on account 
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of infection. With this incision, to enter the 
abdomen requires from two to four minutes 
longer than with the vertical incision, and the 
incision should not be used if this short time 
is of importance. To close the transverse 
incision requires no more time than to close 
a vertical incision of the same length. If the 
transverse incision is extended sufficiently, 
there is no theoretical limit to the length of 
separation of the recti muscles that can be 
obtained. I personally limit the use of the 
incision to cases that do not require more than 
four inches vertical separation of the recti 
muscles. This can be obtained in women 
. with not too much adipose tissue, through a 
transverse incision about four inches in length, 

—an incision not too long to be largely con 
cealed. The incision is used by some men 
who carry the vertical separation as high as 
the umbilicus, but this seems to me to be un- 
wise. Hemorrhage is more apt to occur in 
any wound that is made up of flaps than in 
one that is a simple incision. In two or three 
of my early cases, I had bleeding in the wound, 
which interfered with its healing smoothly. 
This can be avoided by ligating all vessels as 
soon as they are cut, and by arranging the 
dressing so that there will be a little pressure 
over the flap. Since taking these precautions 
I have had no trouble with bleeding into the 
wound. The increased danger of infection 
that has been reported is due probably to the 
proximity of the wound to the vulva, to the 
bruising of the muscles with retractors, and 
to pockets left in suturing the wound,— all 
conditions that should not interfere with heal- 
ing, if proper care is taken. 

The technique of the incision is not difficult. 
The incision should be made either just below 
the margin of the pubic hair or in the crease 
that is present a little higher in stout women. 
The incision should be straight, or else slightly 
curved, with the concavity toward the umbili- 
cus. Care has to be taken that the incision 
is symmetrical; that is, that it is not longer 
on one side of the median line than on the 
other, and that one end is not higher than the 
other. The incision is carried directly down 
to the fascia or down to the fascia at a higher 
level than the incision through the skin. The 
incision through the fascia is transverse, with 
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the ends curved upwards, if necessary, at the 
outer edges of the recti muscles. The upper 
flap, composed of skin, fat, and aponeurosis, 
is dissected from the recti muscles. It is wrong 
to dissect the fat from a broad surface of the 
aponeurosis, as it interferes unduly with the 
blood-supply. To separate the aponeurosis 
from the muscles, the scissors are necessary 
in the middle line; elsewhere it is easily sepa- 
rated with the finger. The separation is car- 
ried highest in the middle line; at the ends 
of the incision only a little separation is made. 
The recti muscles are separated, and the peri 
toneum opened in the middle line as with the 
vertical incision. If more room is required, 
the incision may be changed to a vertical one, 
which would make the shape of the incision 
that of an anchor. A better plan, | think, is 
to extend the ends of the incision upward to 
the necessary extent along the outer border of 
the recti muscles. This avoids a weak point 
at the junction of two incisions. In none of 
my own cases has it been necessary to exten‘ 
the incision in this way. 

I use the incision in cases that, within a 
reasonable doubt, will require a vertical sepa 
ration of the recti muscles of not more than 
four inches in a thin woman, and not more 
than two inches in a fat woman. In very 
large women, I would not use the incision in 
any case. The following table includes all 
the cases in which I have used Pfannenstiel’s 
incision, and these constitute about forty per 
cent of all abdominal cases that I operated on 
during the time covered by the table. 


Retroversion of the uterus (uncompli 
cated)— 
Round-ligament suspension (Gil- 
liam’s operation) 
Ventrosuspension............... 
Prolapse of uterus, partial— 
Round-ligament suspension 
Ventrofixation 
Prolapse of uterus, complete 


35 Cases. 


4 cases. 


3 cases. 


2 Cases. 


Round-ligament suspension. . .. . . 4 cases. 
ee 3 Cases. 
Pyosalpinx, single or double- 
Removal of one or both append- 
aig ae catincedscenuduess 4 Cases. 
I cic cancdntasaneranh 4 cases. 
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Salpingitis, single or double— 
Removal of one or both append- 
Ne catinsihace means as 10 cases. 
Hydrosalpinx, single or double— 
Removal of one or both append- 


Oia eo ai le amine eoareceiace & 6 cases. 
Fibromyomata uteri— 
Supravaginal hysterectomy ....-.-- 3 cases. 
re I case. 
Ovarian cyst— 
Removal of one appendage. ...-- 4 cases. 
Intraligamentous cyst— 
Removal of one appendage... .-- 2 cases. 
Solid tumor of ovary— 
Removal of one appendage... . - - I case. 
Ectopic pregnancy— 
Removal of one appendage... . - . 2 cases. 
Resection of tube .........5.-.. 2 cases. 
MD eicetidicance ie dash denna 100 cases. 


It will be noticed that the majority of the 
cases were of some form of displacement of 
the uterus. In these cases the incision gives 
the necessary room, and is the incision to be 
selected. In doing a round ligament suspen- 
sion (modified Gilliam’s operation), the in- 
cision through the fascia should be at the level 
to which the ligaments are to be fastened, 
which is in most cases about one and a half 
inches above the symphysis. The ligaments 
are drawn through the recti muscles directly 


under the incision through the fascia, and are 
fastened there with the same suture that closes 
the fascia. In this way the ligaments are 
sutured to the posterior surface of the fascia, 
and not through it, and while there is a firm 
union of the ligaments to the fascia, there is 
less danger of strangulation of the ligaments, 
and less interference with the union of the 
edges of the fascia. 

The incision should not be used for inflam- 
matory cases, unless the abdominal wall is 
relaxed and the inflammatory condition is 
not extensive. There is no trouble in removing 
the uterus after the appendages have been 
separated. The cases of fibromyomata uteri 
were all of small tumors, and the incision was 
ample to do the necessary work easily and 
quickly. The same can be said of the cases 
of ovarian and intraligamentous cysts. I 
would not use the incision for any cyst so 
large that all parts of it were not accessible 
without evacuating the cyst. The cases of 
ectopic pregnancy were cases that were not 
bleeding and the tumor was not large. 

The appendix was removed in sixty-five of 
the cases. There is usually no difficulty in 
reaching and removing it through this incision, 
unless it is situated high behind the colon. 

There was no mortality among the cases. 
This, of course, was due to the class of cases 
selected, and not to the incision. 
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N 1899, Dr. S. J. Meltzer of New York 
City noted the production of paralysis in 

a rabbit by an intracerebral injection of 
magnesium sulphate. At that time no 
further study of this phenomenon was under- 
taken; but, bearing it in mind, an extended 
Series of experiments was made by him, in con- 
junction with Dr. John Auer, during the past 
year, to determine the effects produced by the 
injection of magnesium salts in animals. The 
results of these experiments and the author’s 
conclusions were published in the American 
Journal of Physiology for October, 1905, and 
in the Medical Record of December 16, 1905, 
from which following brief summary is taken. 

Although magnesium sulphate was used in 
the majority of the experiments, the action of 
the chloride and bromide was found to be simi- 
lar. 

Intravenous injections of very minute quanti- 
ties produce death in a few seconds by inhibition 
of the respiratory center. Life can be pro- 
longed, and, if the dose be not too large, main- 
tained, by artificial respiration. In the mean 
while the animals are devoid of sensation and 
the power of motion, being apparently in a con- 
dition of profound coma. Applied to isolated 
nerve trunks, a twenty-five-per-cent solution of 
magnesium sulphate produces a complete block 
of both sensory and motor impulses without 
antecedent irritation, as is produced, for in- 
stance, by lower concentrations of other salts. 

Injected subcutaneously, complete anzsthe- 
sia and relaxation lasting two or three hours 
can be produced without impairment of the 
vital reflexes, the animals recovering com- 
pletely. Large doses, however, produce death 
by inhibition of respiration. No cathartic 
effects are noticed. Intraspinal injection by 


lumbar puncture of .o6 gram per kilo animal 
rapidly produces paralysis, both sensory and 
motor, of the caudal extremities, which, gradu- 
ally extending upward, involves the upper ex 
tremities and then the sensorium, causing 
apparently complete narcosis, which lasts for 
several hours; the animals finally recovering 
without symptoms. In monkeys, the injections 
were repeated several times without ill effect. 

A moment’s consideration of these results 
makes it evident that the magnesium salts, 
whether injected subcutaneously or directly 
into the circulation, or directly applied to the 
nerve trunks or spinal cord, produce practically 
the same result; namely, an inhibition of nerve 
impulses. Consequently Meltzer concludes that 
their action is distinctly inhibitory, and also 
selective for nervous tissues. 

Death seems to be due, in all cases, to inhibi 
tion of the respiratory center. The blood 
pressure is little diminished, even in lethal 
doses, and the heart continues acting after 
respiration ceases. In some experiments, slight 
convulsive movements, seemingly due to as- 
phyxia, were noted just before death. As 
pointed out by Meltzer, a drug producing death 
by paralyzing respiration is much safer than 
one depressing the heart, inasmuch as respi- 
ration can be continued artificially. This was 
done in many of the experiments until the 
effects of the magnesium had passed away, 
probably through excretion. 

Within a week Dr. Meltzer has communi- 
cated to me the results of an experiment on a 
monkey. He injected by lumbar puncture an 
amount that would ordinarily kill the animal 
within an hour. In twenty-five minutes the 
respirations had ceased. Tracheotomy having 
been done, artificial respiration was instituted ; 
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the heart, by this time having nearly stopped on 
account of the asphyxia, immediately regained 
its rate and force. In seven hours the arti- 
ficial respiration was stopped, but there was 
no effort on the part of the animal to resume, 
so it was again continued for seven hours, the 
heart acting perfectly. At the end of that time 
spontaneous respiration was resumed, the ani- 
mal being in good condition. This experi- 
ment seems to prove conclusively that death 
is due to paralysis of respiration alone, there 
being no depressing action on the heart. 

When injected into the veins or subcuta- 
neously, the drug is, of course, brought by 
means of the blood stream into contact with the 
cells of all parts of the nervous system indif- 
ferently, and consequently the depressing effect 
upon the higher centers is more immediately 
pronounced than when injected by lumbar 
puncture. When injected by lumbar puncture, 
the first effects appear in the lower extremities, 
and sensation and motion may be wholly or 
partially absent in them, while still retained 
in the trunk and upper extremities. © Ordina- 
rily, the paralysis of the lower extremities is 
followed by that of the upper extremities; but 
if small amounts of the drug are used, it may 
be confined to portions of the lower extremities. 
These phenomena tend to prove a direct local 
action upon the nerves of the cauda equina, 
analogous to that of cocaine. The paralysis 
of the upper portions of the body is partly due 
to dissemination of the fluid upward along the 
cord, and is hastened by elevating the lower 
above the upper part of the spine, but is, no 
doubt, also due to absorption and diffusion by 
the blood stream. In support of the latter 
hypothesis is the fact that the maximum depres- 
sion of the respiratory and the cerebral centers 
is coincident, and may not occur until several 
hours after the injection, and also that if the 
drug is removed from the subdural space by 
puncture and washing, the general depressing 
effects can be wholly avoided. Furthermore, 
the effects of the drug pass away slowly and 
gradually, several hours elapsing before the 
animals are entirely free of symptoms; a period 
which might well correspond to that of elimi- 
nation. In the experiments, no after-effects 
were noted. 

Dr. Meltzer, encouraged by the striking and 


harmless effect of magnesium sulphate upon 
the lower animals, was led to recommend its 
use in the production of anzsthesia for surgical 
operations upon human beings. The first trial 
was made at the Harlem Hospital, on the service 
of his colleague, Dr. Haubold. Meeting with 
success, he also induced Dr. Willy Meyer at 
the German Hospital, and myself at the Roose- 
velt Hospital, to try the method. Seven cases 
were operated upon by Dr. Haubold, three by 
Dr. Meyer, and two by myself. 

Owing to the courtesy of Drs. Haubold and 
Meltzer and Meyer in furnishing me extended 
notes upon their cases, I am able to report the 
results in all. Since much time would be con- 
sumed in a detailed report of all the cases, I 
shall restrict myself to a summing up of the 
results in the cases other than my own, and 
make a more extended report of the latter. 

The details of administration were essentially 
the same in all the cases, and accorded with 
Dr. Meltzer’s suggestions. Having found that 
.o6 gram per kilo was not dangerous in mon- 
keys, he advised a dose equivalent to one third 
in human beings, or in other words, one cubic 
centimeter of a twenty-five-per-cent solution of 
magnesium sulphate to every twenty to twenty- 
five pounds body weight. The largest amount 
used was one cubic centimeter to every fifteen 
pounds body weight in a case of Dr. Haubold’s. 

Fearing that so small an amount would be 
insufficient to produce anesthesia, he further 
advised that it be aided or induced by a small 
amount of chloroform, which was done in my 
cases and in six of Dr. Haubold’s. In the 
remaining cases, including Dr. Meyer’s, no 
chloroform was used, it having been found to 
be unnecessary. 

The effects of the magnesium sulphate dif- 
fered widely in my two cases; in one being 
very profound and persistent, in the other, 
trifling and evanescent; but the cases will serve 
to illustrate the extremes of what may be 
expected. 

Case 1. K.R., age 24, female, single, body 
weight 118 pounds, neurasthenic type. Has had 
an operation for goiter. Operation October 
13, 1905, for chronic appendicitis. Pulse varies 
from 72 to 84, respirations from 20 to 24. 
10:20 A.M.: Spinal anesthesia, 4.5 c.c. of a 
solution of magnesium sulphate (25 to 100 
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BLAKE: MAGNESIUM SULPHATE 
of water) injected by lumbar puncture. 
In a few minutes the patient complained 
of numbness and tingling in her feet. In 
twenty minutes she was in a somnolent semi 
conscious condition, from which she could be 
partially aroused, and then complained of pain 
in her knees. There was no movement of the 
lower extremities. Reflexes were diminished. 
Sensation was much diminished, but present. 
This condition gradually deepened. At 12:30 
p.M., two hours after the lumbar puncture, 
operation was commenced, chloroform having 
been given for two minutes, as patient groaned 
during the manipulations of preparation. The 
operation was a difficult one, lasting forty 
minutes, and necessitated much_ retraction, 
since the appendix extended high up behind 
the ascending colon and the incision was a 
small intermuscular one. Relaxation was com 
plete, although only 73 c.c. of chloroform were 
used. At the end of the operation the temper- 
ature was 97.2°, the pulse 72, of good force, 
and the respirations 16. The patient was 
comatose, and remained so for practically 
nineteen hours, that is, until 8 A.M. of the 
next day, although at 3 A. M. pressure on the 
abdomen evidently caused some pain, as evi- 
denced by the facial expression. At 8 A.M. she 
answered questions irrationally. At Io A.M. 
she moved the right arm and recognized the 
nurse. At 12 noon she moved both arms, and 
there seemed to be a slight return of sensation 
in the feet; however, at 4 P.M., twenty-eight 
hours after the administration of the magne- 
sium sulphate, no evidence of sensation could 
be obtained. At 8 p.m. there was slight sen- 
sation in the thighs. Patient was irrational, 
talkative, and drowsy. At 6 A.M., October 
15th, fourty-four hours having elapsed since 
the injection, there was no motion or sensation 
in the feet, and she complained of having no 
feet, and of pains in the knees and legs. At 
6 p.M. of that day she was somewhat irrational, 
and complained of pain in head, neck, and 
back. Sensation and reflexes were normal. 
She was somewhat drowsy the next day, but 
during the day become perfectly normal and 
voided urine, catheterization having been 
necessary before. In this patient the respira- 
tions were not lowered below 16 per minute, 
but this depression lasted six hours. There 
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was a marked rise of temperature to 103.8° 
fourteen hours after the operation, which grad 
ually subsided during the second day, becom 
ing normal on the third day. Wound-healing 
Was perfect. 

In this case, probably no chloroform would 
have been necessary if the operation had been 
deferred until three to four hours after the 
intraspinal injection, and she could have been 
operated upon at any time within at least six 
hours after the operation was performed with 
out suffering. After she fully recovered con 
sciousness, she insisted that she had not been 
operated upon at all, evidently having no 
recollection of the events immediately preced- 
ing and following the operation. 

Case 2. Age 37, male, body weight 143 
pounds, alcoholic. Operation October 13, 1905, 
for fistula inano. 10:45 A. M., spinal anwsthe- 
sia; 6 c.c. of a solution of magnesium sulphate 
(25 to 100 of water) injected by lumbar punc- 
ture; one hour later, no effects, except pain- 
ful sticking sensations in feet were noted, 
and general anesthesia with chloroform was 
started. The patient struggled vigorously, 
moving both arms and feet, and twenty min- 
utes were consumed in producing anvesthesia. 
Even then relaxation was incomplete, and he 
was kept in the lithotomy position during the 
operation with difficulty. The operation 
lasted fifteen minutes, and 32 c.c. of chloroform 
were used. On return to the ward, 1} hours 
after the lumbar puncture, he was conscious 
and rational; sensation was perfect; he could 
move his arms freely, but could not move his 
legs. The pulse was 60, respirations 30. At 
the end of the operation he had a suppository 
containing two grains of opium. Four hours 
after the injection the pulse was 55, the respi- 
rations 14; an hour later they reached 12, and 
remained so until 7 P.M., namely, eight hours 
after the puncture, when they rapidly rose to 20. 
Undoubtedly the respirations were influenced 
by the opium. Motion did not return in the 
legs until g P.M. and then was slight; sensa- 
tion was normal. At 12, midnight, motion was 
normal, but the knee-jerks were feeble. 

In this patient there was no anesthetic effect; 
loss of motion and possible slowing of respi- 
ration being the only symptoms present. 

The marked difference in the effects of the 
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drug in these two cases gave me the impression 
that the drug was unreliable, and that its ac- 
tion could not be safely gauged, it having pro- 
duced rather alarming symptoms in one patient 
and practically none in the other. In the 
second case, more of the drug could have been 
injected with safety. In MHaubold’s and 
Meyer’s cases the action of the drug was more 
even, although, as will be seen, one patient, 
also an alcoholic, proved very resistant. 

The cases operated upon by Dr. Haubold 
have been reported in full by Dr. Meltzer, and, 
in order to condense them, I have tabulated 
them (Table 1) with my own and Dr. Meyer’s 
cases. Cases 1 and 2 were operated upon by 
me, at the Roosevelt Hospital; cases 3 to 9, in- 
clusive, by Dr. Haubold, at the Harlem Hos- 
pital; and cases 10, 11, and 12 by Dr. Meyer, 
at the German Hospital. In cases 13 and 14, 
intraspinal injections of magnesium sulphate 
were given to control a spasmodic condition of 
the muscles of the pelvis and lower extremities; 
a condition that, according to Dr. Fraenkel, 
might be termed a spasmodic tortipelvis. Iam 
enabled to report them through the courtesy 
of Dr. Joseph Fraenkel, who had charge of 
them at the Montefiore Home. No permanent 
effect upon the muscular contraction was ob- 
served, but the conditions were such as to allow 
of their comparison with the cases of anesthe- 
sia, and they have consequently been incorpo- 
rated in the table. 

The body weight was not stated in all, but 
the amounts of magnesium sulphate given 
accorded essentially with the proportion sug- 
gested by Dr. Meltzer, namely, one cubic centi- 
meter of a twenty-five-per-cent solution to every 
twenty to twenty-five pounds of body weight, 
except in case g, where the proportion was one 
cubic centimeter to every fifteen pounds. In 
this case the amount was too large, and pro- 
duced alarming symptoms. 

In Dr. Haubold’s cases an amount of cere- 
brospinal fluid equal to the amount of fluid to 
be injected wa§ withdrawn before injecting 
the solution of magnesium sulphate. This 
was not done in any of the other cases. Pre- 
vious withdrawal of the cerebrospinal fluid 
must effect the concentration of the salt with 
possibly enhanced effects. No immediate 
effects from the injections were observed, ex- 
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BLAKE: MAGNESIUM SULPHATE 
cept a slight dizziness in case 11. In many 
cases the incidence of sensory and motor 
effects was not accurately noted, and had 
to be estimated, but the times set down 
in the table are sufficiently correct to allow 
deductions to be made from them. For con- 
venience and brevity, anesthesia in the table 
is divided into local and general, local anes 
thesia covering the disturbances of sensation 
noted in the lower extremities, while general 
anesthesia means the condition in which an 
operation could have been performed pain 
lessly on any part of the body, with the possi- 
ble exception of the face. In fact, the first 
sensory symptom noted in most cases was 
analgesia, the sense of touch being pre- 
served. When accurately observed, it appar- 
ently appeared first in the perineum, the penis, 
or about the anus, and then in the feet. Anal- 
gesia alone was present in some of the cases 
(11 and 13), and in one (case 11) a painless 
operation upon the knee was _ performed. 
Analgesia not only appeared before anes- 
thesia, but persisted after anesthesia had 
disappeared. 

The administration of chloroform, although 
only in small quantities, as an adjuvant, pre 
cluded an accurate observation, in the cases 
in which it was given, of the time when anes- 
thesia occurred. In one case, however (case 4), 
the patient recovered from the effects of the 
chloroform, and became partially conscious, 
and then, three hours after the intraspinal 
injection, passed into a condition of profound 
coma lasting four hours. In two other cases 
in which chloroform was given (cases 1 and 3), 
the comatose condition persisted much longer 
than could have been attributed to the small 
amount of chloroform used. In case g, the 
operation, incision, and currettage of a large 
abscess of the thigh, lasting thirty-five minutes, 
was done under the early local effects, the 
patient passing later into a condition of com- 
plete coma. In cases 10, 11, and 12, the 
operations were performed under the local 
effects, there being no general anesthesia or 
loss of consciousness. In case 14, no operation 
was performed, but the patient passed into a 
condition of complete anesthesia and coma 
lasting four hours. In some cases the local 
anesthesia passed off very slowly, anesthesia 
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of the feet persisting for varying periods up to 
forty-five hours. 

In two cases (2 and 7), no anesthetic effect 
was noted; both were alcoholics. On the other 
hand, motor symptoms were noted in all the 
cases, with the possible exception of one 
(case 7), in whom retention of urine was the 
only effect produced. The motor symptoms 
varied from a slight weakness of the muscles 
of the lower extremities to complete paralysis of 
the muscles of the lower extremities, trunk, and 
upper extremities. Paralysis of the muscles 
of the body above the pelvic girdle occurred 
only in the cases in which there were also 
marked sensory effects, and disappeared rapidly. 
Paralysis,of the muscles of the lower extremi 
ties appeared early, and persisted, as a rule, 
somewhat longer than the local disturbances 
of sensation, the periods varying up to forty 
six hours. In one case (12), the legs could 
not be lifted from the bed three weeks after 
the injection. In this case there was an equally 
persistent area of anwsthesia over the sacral 
region; retention of urine also lasted for twelve 
days. This is the only case in which persistent 
effects were noted. It is improbable that any 
gross injury to the cauda equina occurred at 
the moment of injection, inasmuch as it was 
very carefully done, and besides, the early 
effects were similar to those produced in the 
other cases. 

The reflexes, as would be expected, followed 
closely the sensory and motor symptoms; they 
were first diminished, then abolished, and re- 
turned slowly. Retention of urine was present 
in all the cases, with the exception of cases 5 
and 11, in whom the magnesium produced 
little effect. It was quite persistent, averaging 
over twenty-four hours; in cases 1 and Io it 
lasted seventy-two hours, and in case 11, twelve 
days. In the case of tetanus, treated by myself, 
it lasted throughout the course of treatment. 

The effects upon the mental faculties were 
also exceedingly variable. ‘Total unconscious- 
ness lasting from one to nineteen hours was 
noted in six cases, and was entirely absent in 
the remaining eight. In some instances there 
was at first a slight irritability, which was 
succeeded by somnolence, and finally by coma. 
As the patients emerged from the coma, they 
usually became. quite restless, tossing the head 
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about and moaning. When questioned, they 
answered incoherently, and showed unmistak- 
able signs of mental confusion. In all cases 
the intellect became clear before the sensory 
and motor symptoms disappeared. 

The effect upon the respiration was pro- 
nounced in all the cases under my observation, 
and was evidenced by a slowing of the rate. 
In the other cases no observations were made, 
excepting in two, namely, cases g and 14. 
Both of these patients had large amounts of 
magnesium, case g having a larger relative dose 
than any of the others. In both, the rate was 
lowered to ten per minute, and the patients 
were profoundly comatose. Following — the 
withdrawal of the solution by lumbar puncture 
and the washing of the canal with normal saline 
solution, the rate immediately rose to the 
normal. The respiration rate should be care- 
fully observed in patients treated by magnesium 
sulphate, as it is the index to the danger-line. 

In two of my cases and one of Dr. Fraenkel’s, 
there was a drop in the body temperature of 
at least one degree. No observation upon 
this point was recorded in the reports of the 
other cases. The lowering of the temperature 
occurred at the time when the other symptoms 
were most marked. 

Profuse diaphoresis was noted in a number 
of the cases. In nearly all, a rise of temperature 
occurred at practically the same interval, about 
twenty-two hours after the injection; the maxi- 
mum varying from 100.6° to 105°, and the 
highest temperatures were observed in those 
cases in which the other effects were most 
marked, which would lead to the conclusion 
that the magnesium sulphate was alone re- 
sponsible. 

In only one patient was any disturbance of 
the cardiac action noted, namely, case 14, and 
this consisted in a temporary increase in the 
pulse-rate shortly after the injection. Even 
when the most profound effects were noted, 
the heart’s action was regular and moderate, 
and the blood-pressure, when taken by the 
Riva Rocci apparatus, was not lowered. As 
Meltzer claims, the absence of deleterious 
effects upon the heart’s action is a great point 
in its favor. 

Vomiting was also observed in the cases in 
which the magnesium sulphate had marked 
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effects. In one case (4) it was annoying and 
persistent. 

Persistent after-effects were only observed 
in one patient, as has been noted. This patient 
at the time of writing was still in the hospital, 
the improvement in the motor symptoms being 
exceedingly slow. 

In four patients, lumbar puncture was re- 
peated by advice of Dr. Meltzer, the fluid 
allowed to escape, and an equal amount of 
normal salt solution repeatedly injected and 
allowed to flow out again. This was done in 
two patients (cases g and 14), on the advent 
of dangerous symptoms, and in another (case 
6), as a routine procedure. The action of the 
magnesium sulphate was immediately checked 
and the recovery much hastened. Washing 
was also done in case 12, on the seventh day, 
on account of the persistent effect of the mag- 
nesium sulphate. The drug, however, had 
probably been excreted at this late date. 

The fact that the action of the drug can be 
immediately checked by washing out the spinal 
canal permits a much greater latitude in the 
dosage than would otherwise be the case. If 
this were not so, the effects of the drug being 
so variable, a definite anzsthetic result could 
not be relied upon, but with the comparative 
safety afforded by washing out, dangerous 
effects can be checked, and consequently a 
dose that might have an alarming action in 
some cases may be given. 

As far as can be learned from our present 
experience, children are quite susceptible, and 
women more so than men. The dose for a 
child should probably never exceed one cubic 
centimeter for every twenty-five pounds of 
body weight; the dose for a woman should not 
be less, while the dose for a male adult should 
probably not be less than a cubic centimeter 
for every twenty pounds. Greater experience 
may enable us to gauge the dose more exactly 
and obtain more uniform results. 

Indications jor Using Magnesium Sulphate 
jor Anesthesia. The effects of magnesium 
sulphate in the cases in which it has been tried 
have been so variable, that we would hesitate 
in recommending its general use as an anes- 
thetic, even if spinal anesthesia were as de- 
sirable as general anesthesia by the ordinary 
anesthetics. There are, however, several 
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points in its favor which are not possessed by 
cocaine. Chief among them is the absence 
of a depressing action upon the heart. Another 
is, that its action is more general, for in full 
doses it is practically a general anzsthetic. 
However, in such full doses it is difficult to 
gauge its action, and alarming results may 
follow. Even if its action can be checked by 
washing out the spinal canal, one _ hesitates, 
for obvious reasons, at this procedure. 

Its prolonged action may make it desirable 
when a long anesthetic effect is wished; such, 
for instance, as used to be the case in the treat- 
ment of aneurisms by compression. Its marked 
anesthetic effect upon the perineum may make 
its use desirable in cases of prostatectomy with 
bad kidneys, particularly if there is an associ- 
ated myocarditis. Also, it may prove valuable 
in amputations of the lower extremities in dia- 
betics. 

Shock. In shock, particularly when result- 
ing from crushing injuries of the lower ex- 
tremities, it should be valuable in not only 
causing a block of nerve impulses, but also 
providing the anesthesia for amputation if 
necessary. Wainwright! has demonstrated, at 
least in the lower animals, that spinal anzs- 
thesia is of distinct advantage in these con- 
ditions. It was used without apparent benefit 
in such a case at the Roosevelt Hospital. 
The patient, a woman seventy years old, had 
been run over by a car, the wheels passing 
over and amputating the thigh just above the 
knee. Hemorrhage had been stopped before 
she reached the hospital. She was in extreme 
shock, almost pulseless. An infusion was 
given, and five cubic centimeters of a twenty- 
five-per-cent solution of magnesium sulphate 
was injected by lumbar puncture. No im- 
provement in her condition occurred, and she 
died within three hours after her admission. 
The respirations were lowered to ten per minute 
just before her death, and it is possible that 
the elevation of the foot of the bed may have 
caused the magnesium sulphate to gravitate 
to the upper part of the spinal canal and 
medulla, thus causing a marked effect upon 
the respiratory center. 

Sirychnine- poisoning. In strychnine-poison 
ing it may be of use. I am told by Dr. Melt- 
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zer that so far, in experiments with animals 
poisoned with strychnine, its effect has been 
disappointing. The treatment of strychnine 
poisoning by spinal anwsthesia has been sug 
gested by A. E. Russell.’ 

Local Anesthesia in Wounds. A number 
of experiments were made in the accident ward 
of the Roosevelt Hospital to determine the 
anesthetic effect of magnesium © sulphate 
when applied directly to fresh wounds. For 
this purpose a_twenty-five-per-cent solution 
of the salt was used. No anwsthetic effects 
were observed; on the other hand, the patients 
complained of intense smarting or burning. 
The subsequent manipulations of the wound 
were as painful as without the application. 

The Treatment oj Tetanus by Magnesium 
Sulphate. The marked action of magnesium 
sulphate when injected by lumbar puncture 
in inhibiting both afferent and efferent nerve 
impulses suggested its employment in the 
treatment of tetanus, and I was fortunate 
enough to have a case admitted to my service 
in the Roosevelt Hospital shortly after we had 
tried it for producing anesthesia. I may say 
that although this was the first patient treated 
in this way with magnesium sulphate, Dr. Melt 
zer was at that time, without my knowledge, 
experimenting with it in induced tetanus in 
the lower animals. 

The treatment of tetanus by spinal anes 
thesia is not new. In August, 1g04, J. B. 
Murphy? reported a case successfully treated 
by the intraspinal injection of a solution of 
eucaine B and morphine. The prolonged action 
of magnesium sulphate should make it much 
more efficacious, and the results of its use in 
my patient confirm this view. 

The patient, a boy fifteen years of age, 
weighing 115 pounds, was admitted on No- 
vember 3, 1905, with the following history. 
Nine days before admission he had crushed 
off the ends of the first three fingers of the left 
hand. Two days before admission he began 
to have stiffness of the jaw and neck, and 
could not open his mouth. He also complained 
of pain in the back of the neck. The initial 
symptoms consequently developed seven days 
after the injury. 

1 The Lancet, September 23, 1905. 

2 Journal American Medical Association, August 13, 1904 
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On the day of admission, the jaws could be 
separated for three quarters of an inch; the 
sternomastoids were prominent and in spasm; 
flexion and extension of the neck were not pain- 
ful; lateral motion was painful and limited. 
The following day there was little increase in 
the symptoms. That morning Dr. Walton 
Martin, under nitrous oxide ether anzsthesia, 
dressed the fingers by curetting and cutting 
off necrotic fragments of tissue and swabbing 
them with tincture of iodine. At the same 
time he injected into the spinal cord, introdu- 
cing the needle between the fourth and fifth 
cervical vertebre, forty cubic centimeters of 
tetanus antitoxine, and an additional twenty 
cubic centimeters into the median cephalic 
vein. That night the temperature rose to 102°, 
there was increased stiffness of the neck, the 
jaws could not be separated so widely, and 
spasms of the vertebral muscles developed. 
There was a marked urticarial rash. Twenty 
cubic centimeters more of antitoxine were 


injected into the median basilic vein. 

On November sth, the day following, the 
rigidity of the jaws and neck had increased; 
risus sardonicus was present; there were com- 
mencing spasms of the muscles of the legs 
and well-marked opisthotonos. 


That after- 
noon, thirty-five cubic centimeters of antitoxine 
were injected into the spinal canal by lumbar 
puncture. The same night his temperature 
reached 104.4°. 

On November 6th, the second day following 
the first injection of antitoxine, there was 
marked, almost constant, opisthotonos, but 
the contraction of the masseters had not in- 
creased. The temperature during this day 
was high, between 103° and 104°, the pulse 
between 104 and 112, and the patient was 
evidently feeling the strain of the severe pain 
and almost constant convulsions. In twenty- 
four hours, twenty-four minims of Magendie’s 
solution had been required. 

His condition being very grave, it was 
decided to try magnesium sulphate. At 12 
noon, 4.5 c.c. of a solution of magnesium sul- 
phate (25 in 100 of water) were injected by 
lumbar puncture; the usual amount for pro- 
ducing anesthesia. Two and three quarters 
hours after the injection, the patient was 
stuporous; the spasm of the neck was lessened ; 
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the opisthotonos was gone; there was no 
response to pricking of any part of the body 
and extremities; pricking of the face seemed 
to produce pain; the legs were paralyzed. 

Six hours after the injection, the jaws could 
be opened wide; the stiffness of the neck and 
back had disappeared; sensation was present 
in face, trunk, and legs; the arms and legs 
could be moved slightly; there was no pain, 
and the temperature had fallen to 102.6°, the 
pulse to 104; the respirations were 14. The 
patient seemed drowsy, but took nourishment 
well, swallowing without difficulty. Nine hours 
after the injection, the temperature rose to 104°, 
but responded to an alcohol sponge, and fell 
during the next twenty-four hours to 101°. 

On November 7th, the day following the 
injection, the tonic convulsions were absent 
until evening. During the day there were 
occasional clonic convulsions, but the patient 
was fairly comfortable, except for some pain 
in the back. At 9 P. M., thirty-three hours 
after the injection of the magnesium sulphate, 
its effects seemed to have entirely disappeared, 
the jaws and neck were rigid, there was con- 
stant opisthotonos, and the pupils were con- 
tracted. Accordingly, another injection of 
the same amount was made. In an hour he 
was more comfortable, the convulsions being 
less. In two and a half hours he was relaxed 
and asleep. Six hours after the injection, he 
could move his arms and legs; there were only 
occasional slight spasms. During the next 
day, November 8th, there was a steady increase 
in the spasmodic contractions, yet they were 
not severe, and he passed a fairly comfortable 
day and night, taking his nourishment well. 
The temperature still remained high. By 
the morning of November gth, the opisthotonos 
had returned, there were frequent convulsive 
movements, marked rigidity of the jaw and 
neck muscles, and risus sardonicus. Lumbar 
puncture was done at 10:30 A. M., an interval 
of thirty-seven and a half hours having elapsed 
since the last injection. By advice of Dr. 
Meltzer, eight cubic centimeters of a 124- 
per-cent solution of magnesium sulphate were 
injected. This injection was again followed 
by complete relaxation, the patient was drowsy 
and rested quietly, but was not stuporous. 
Five hours after the injection, the legs were 
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paralyzed, but sensation was present. There 
was about the same rigidity of the jaw muscles. 
There was no pain unless he was moved. On 
this day the temperature fell to normal, but 
again rose, and continued between 100° and 
101°. No rise of temperature followed this 
or the following injection. This injection held 
him well in hand until the next day, Novem- 
ber roth, in the afternoon, when it again 
became necessary to give an injection. This 
was done at 3:30 P. M., twenty-nine hours hav- 
ing elapsed, and the 124-per-cent solution was 
again used. 

Two hours later, the convulsions had dis- 
appeared, and he was resting quietly, without 
mental disturbance. As after the preceding 
injection, there was no loss of sensation in the 
legs, but they became paralyzed for several 
hours. On November t1th, he was fairly 
comfortable; the convulsions were infrequent 
and slight. On November 12th, the opistho- 
tonos returned, but was not persistent, and 
on that and the succeeding three days the 
symptoms were not severe, and he was kept 
comfortable with morphine and chloral. 

On November 16th, the sixteenth day of 
his disease, and the sixth day after the last 
injection of magnesium sulphate, the opis- 
thotonos became more severe, and there was 
increased rigidity of the jaw muscles and con- 
siderable pain. Consequently it seemed wise 
to give him a fifth injection. The 12}-per- 
cent solution was used, and was followed by 
marked relief. After that, although the con- 
vulsions returned, they were much less fre- 
quent and severe, and gradually disappeared, 
so that by December rst he was practically well. 

During his illness the wound was dressed 
daily with weak iodine water. Rectal irrigations 
of several gallons were given twice daily, in order 
to increase elimination. Chloral and morphine 
were given in moderate doses when not under 
the effects of the magnesium sulphate. 

Five intraspinal injections were given with- 
out any injurious effect whatsoever. In fact, 
a certain amount of tolerance seemed to be 
established, for the later injections did not 
seem to have so much effect upon the sensory 
impulses and the cerebrum as the first, although 
the motor symptoms were practically the same 
after each injection. 
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Through the kindness of Dr. F. H. Markoe, 
I am able to report a second case of tetanus 
treated by magnesium sulphate on his service 
at the New York Hospital. The patient, a 
boy four years old, estimated body weight 40 
pounds, had a sloughing wound of the skin 
and subcutaneous tissue of the right leg. On 
December 9, 1905, seven days after the recep 
tion of the wound, the first symptoms of tetanus 
appeared, consisting in a slight convulsion at 
6 A.M. At g:30 A.M. a second convulsion 
occurred, the respiration was crowing, and 
there was risus sardonicus. At 11:20 A. M. a 
severe convulsion occurred. At 12:30 P. M. he 
was given three minims of Magendie’s solution 
hypodermatically, and ten grains of chloral 
per rectum. At 3:50 P.M., four injections, 
each of five cubic centimeters, of tetanus anti 
toxine were injected into the buttock, the ex- 
ternal jugular vein, the spinal canal, and the 
back, respectively. At 6:50 P. M., 1.5 ¢.c. of 
a 25-per-cent solution of magnesium sulphate 
were slowly injected into the spinal canal after 
withdrawing a small amount of fluid. At 8:45 
Pp. M., that is, two hours later, he was some- 
what relaxed. After that, slight convulsions 
occurred at 9:30, 11:20, 11:50 P. M., 1:30, 3:00, 
and 6 a. M., and he died in another at to A. M., 
December 1oth, twenty-eight hours after the 
first symptom, and thirteen hours after the 
injection of magnesium sulphate. During 
the night he was given ten grains of chloral, 
per rectum, every two hours. The child was 
quieter, and the convulsions were less frequent 
and severe after the magnesium sulphate had 
been given. 

On autopsy, cultures of tetanus bacilli were 
obtained from the wound, spleen, and the 
heart’s blood, showing a marked tetanus bac 
teriemia. Any treatment in this was 
hopeless, the patient rapidly dying of an over 
whelming infection. Death cannot be attrib 
uted in the slightest degree to the magnesium 
sulphate, inasmuch as when it does cause 
dangerous symptoms, they appear within three 
hours after its administration, and begin to 
subside within six hours. Furthermore, there 
was no marked slowing of the respiration. 
The temperature reached a high point just 
before death. 

Death in tetanus may, on the one hand, 
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occur during a convulsion, and be due to 
asphyxia or spasm of the heart, or, on the other 
hand, in about half the cases, according to 
Norris,’ be due to asthenia. Asthenia is caused 
partly by exhaustion from the excessive con- 
vulsions, and partly by lack of nourishment, 
through the inability of the patient to open 
his jaws and to swallow. Consequently the 
treatment, aside from antitoxine, has consisted 
in administering drugs which have a depress- 
ing or controlling effect upon muscular action. 
None of these, so far, have produced marked 
results, as is evidenced by the number used. 
The effects of magnesium sulphate, particularly 
in the first case, encourage us to hope that in 
it we have a most valuable aid to our treatment. 

We are certainly justified in claiming the 
following points in its favor: 1. A marked 
effect in restraining the convulsions and _ re- 
lieving pain, thereby conserving strength and 
preventing excessive metabolism and _ heat 
production; 2. That the spasm of the muscles 
of mastication and deglutition is at least less- 
ened, thereby permitting feeding; 3. That its 
action is continued for a considerable period 
(twenty-nine to thirty-seven hours) without 
depressing action upon the heart muscle; and 
finally, in one case at least, that repeated in- 


jections produced no harmful effect, except the 
inhibition of the bladder and the consequent 
need for catheterization. 


‘Philadelphia Medical Journal, May 16, 1903. 
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Another objection might suggest itself, in 
that the depression of the mental faculties 
might make nourishment difficult. This was 
a negligible factor in this patient, for he did 
not lose more than one feeding after an injec- 
tion, and it was more than made up by the 
facility with which he took it after the deepest 
effect had gone by. If it had seemed neces- 
sary, a stomach-tube could have been passed, 
for when under thé influence of magnesium 
sulphate, external stimuli did not produce 
convulsions, and he could be freely handled. 

Nothing specific in the action of magnesium 
sulphate is claimed, although, of course, it is 
possible it may have some chemical action 
upon the toxins. The conservative view is to 
consider its action purely symptomatic. 

The essential treatment of tetanus must lie 
in the neutralizing or blocking of the tetanus 
toxine, and through the excellent work of John 
Rogers,! there is hope that much may be gained 
in this way by the proper use of the antitoxine. 

If, however, we can control the convulsions. 
relax the spasm of the jaws and muscles of 
deglutition, we may prevent death in convul- 
sions, and can at least prolong the patient’s 
life by preserving his strength until he is able 
himself to manufacture the necessary anti- 
bodies and rid himself of the disease. Until 
he does this, we should help him with anti- 
toxine. 


‘Journal American Medical Association, July 1, 1905. 
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N a paper entitled * Pyelitis Complicating 
Pregnancy,” read at a meeting of the 
American Gynecological Society in Boston, 
May 24, 1904, the writer closed with the 

following sentence: “Interruption of the preg: 
nancy is seldom if ever necessary or advisable.”’ 

My experience at that time was limited to 
Io antepartum cases and 3 postpartum. Since 
then I have had under my care 7 more ante- 
partum and 3 more postpartum cases, so that 
now my experience comprises 23 cases, 17 
occurring during pregnancy and 6 during the 
puerperium. 

Further experience would lead me to modify 
somewhat the closing sentence of my previous 
paper; and while I still believe that in the 
majority of cases in which the kidneys have 
previously been healthy a pyelitis will subside 
under appropriate treatment and_ interrup- 
tion of pregnancy will seldom be necessary, 
further observation convinces me that since, 
on the one hand, the recovery is usually so 
rapid after the pressure is relieved, and on the 
other hand the danger to the kidney is so 
great if the pyelitis continues for a long period 
of time, occasionally, if the child has reached 
a viable age in utero, and the evidences of the 
pyelitis, with pain, temperature, and pyuria 
still persist, interruption of the pregnancy in the 
interest of the mother is indicated. 

Regarding the zxtiology of the condition, 
there is now little doubt that the predisposing 
cause is the lowered vitality of the ureter and 
kidney (usually the right), due to the compres- 
sion of the ureter by the pregnant uterus. Au- 
topsies on pregnant or recently delivered women 
show that one ureter is frequently dilated, 
sometimes both. If only one is dilated, it is 


usually the right. This explains the greater 
frequency of right-sided pyelitis. The reasons 
assigned for the greater frequency of compres 
sion and dilatation of the right ureter over the 
left which are most worthy of acceptance are 
as follows: 

1. The rotation of the uterus on its long axis, 
so that it tends to lie in the right oblique 
diameter of the pelvis. In this connection it 
may be said that on account of the promontory 
of the sacrum narrowing the conjugate diam- 
eter, there is more room for the enlarging uterus 
in either oblique, and as the rectum lies in the 
left oblique diameter, the right oblique presents 
the most room. 

2. In the later months of pregnancy the foetal 
head more often lies in the right oblique diam 
eter of the pelvis than in the left, and this 
increases the frequency of compression of the 
right ureter. 

3. As the pregnant uterus grows, it tends to 
displace the ureters to the sides of the pelvis, 
against which it compresses them. As _ the 
uterus usually develops more to the right than 
to the left, the compression is usually greater 
on that side. 

The exciting cause is usually infection by 
the colon bacillus. This was the organism 
found in six of my cases; the only ones in which 
a bacteriological examination of the urine was 
made. The infection of the urinary tract is 
often preceded by some disturbance of the 
intestinal tract. The infection is probably 
hematogenous, and the compressed and dilated 
urinary tract, with vitality lowered above the 
point of compression, becomes the seat of in- 
fection. 

In the cases under discussion it is the pelvis 
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of the kidney and the dilated ureter which 
are inflamed; the kidney substance being in- 
volved secondarily in prolonged and_ severe 
types of the disease. On the other hand, cases 
occasionally occur in which the kidney sub- 
stance is the part first involved, with the for- 
mation of abcesses; the pelvis of the kidney 
being involved secondarily. In my experience, 
the cases in which the kidney substance has 
been involved, with the formation of abscesses 
requiring nephrectomy, have been those occur- 
ring in the puerperium, where, in addition to 
the lowered vitality due to the long pressure 
during pregnancy, there has followed the com- 
pression incident to labor. This has occurred 
twice in my series of 23 cases. 

It is well known that during either pregnancy 
or the puerperium a pyelitis may occur as an 
extension upward of a cystitis, but the typical 
pyelitis of pregnancy is a descending infection, 
the bladder being involved only secondarily. 

DIAGNOSIS 

Pain and tenderness in the region of the 
kidney and ureter involved, usually the right (in 
the writer’s 23 cases, all but one were primarily 
right-sided, and in none was the involvement 


of the left kidney marked); a rise of tempera- 
ture, often accompanied by a rigor; irritability 
of the bladder; an acid urine containing pus, 
and usually colon bacilli. 

These are the symptoms and findings which 


enable one to make the diagnosis. Often 
during the first hours of pain and increased 
temperature the urine will show no pus, but 
with the lessening of pain and temperature 
pyuria appears. The filtered urine often con- 
tains little or no albumin. 
TREATMENT 

The objects desired in the treatment of this 

disease are: 
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1. To diminish, as far as possible, pressure 
on the affected urinary tract. This is accom- 
plished by having the patient lie as much as 
possible on the opposite side. 

2. To disinfect and flush the urinary tract 
as well as possible. A urinary antiseptic like 
urotropin, gr. v. q. 4. h. and large draughts of 
water give excellent results in most cases. If, 
in spite of this treatment, the pyelitis fails to 
improve, and the foetus has reached a viable 
age, the writer believes that interruption of the 
pregnancy in the interest of the mother is indi- 
cated. 

In two of my seventeen antepartum cases 
it seemed wise to empty the uterus. In one 
the child lived. In the other it died. In a 
few cases the inflammation involves the kidney 
substance, and nephrectomy, or nephrotomy, 
is demanded. 

The question is often asked, Is it safe for a 
patient who has had a pyelitis complicating preg- 
nancy to become pregnant again? In answer- 
ing this question, it is well to bear in mind the 
fact that so long as the urine shows any trace 
of the disease, there is apt to be an exacerbation 
of it if the patient become pregnant. 

Vinay reports its recurrence in three suc- 
cessive pregnancies. On the other hand, if the 
urine has been free from all evidences of a 
pyelitis for a year or more, I believe the proba- 
bility of a recurrence in a subsequent pregnancy 
to be slight. The only one of my 23 cases 
known to have become pregnant again passed 
through her second pregnancy, labor, and the 
puerperium without trouble in the urinary 
tract. 

In conclusion, I would state that patients 
whose previous pregnancy, or puerperium, has 
been complicated by a pyelitis should be 
strongly advised not to become pregnant again 
until all traces of the disease have disappeared. 
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HERE exists, in the inner two thirds 
of the inguinal canal in the male and 
in the inner half in the female, a weak 
triangular space bounded above by the 

lower border of the internal oblique muscle, 
below by Poupart’s ligament, and internally by 


the outer border of the rectus muscle. This 
triangular space varies in size with the 


obliquity of Poupart’s ligament and with the 
insertion of the internal oblique. 

Poupart’s ligament is more oblique in the 
male than in the female; consequently the 
fibers of the internal oblique running nearly 
horizontally leave a larger unprotected tri- 
angular area in the male. When the inser- 
tion of the internal oblique is high, it affords 
little protection to the internal ring, which 
becomes stretched and lowered to a_ point 
practically opposite the external ring; this 
condition may be termed obliteration of the 
posterior wall of the inguinal canal, correspond- 
ing to Bloodgood’s obliteration of the “ con- 
joined tendon.” The poor protection afforded 
by the pillars of the external oblique then 
allows the abdominal contents, as it were, to 
drop through. Such a hernia is practically a 
direct hernia, with the exception that the epi- 
gastric vessels are to the inner side of the neck 
of the sac. 

It is frequently impossible to close the inner 
part of this space with the internal oblique; 
or, on the other hand, the fibers may be so 
attenuated that even if sutured to Poupart’s 
ligament it would afford no real protection. 
A number of operations using the rectus muscle 
for obliterating this space have been devised. 

Bassini (1), in his original article, recom- 
mended the suturing of the rectus to Poupart’s 
ligament in certain cases. 


Wofler (2), in order to expose the rectus, 
incises its anterior sheath, which practice 
severs the insertion of the internal oblique 
and transversalis, thus weakening the abdom 
inal wall. 

Slajmer (3) reported 150 cases by W6tler’s 
method. Bloodgood (4), on the other hand, 
differs from W6fler by opening the posterior 
sheath of the rectus. He then sutures the 
internal oblique, the rectus, and its anterior 
sheath, with the same suture, to Poupart’s 
ligament. 

Halsted (5) turns back a semilunar flap 
from the anterior sheath of the rectus, sutur- 
ing it to Poupart’s ligament, to cover in the 
inner part of the unprotected triangular space. 
Another procedure practised by him is, after 
suturing the internal oblique to Poupart’s 
ligament, to make relaxation incisions in the 
anterior sheath of the rectus muscle. Both of 
these procedures sever the insertion of the 
internal oblique and _ transversalis muscles. 
In the former method it is to be questioned 
whether the blood-supply of the aponeurotic 
flap thus used is not, in a measure, injured. 

Berger (6) also cuts a semilunar flap from 
the anterior sheath of the rectus. 

This leads me to the description of the 
operation devised in 1g00 by Dr. Joseph A. 
Blake for very large scrotal and sliding hernia 
in which the posterior wall of the inguinal 
canal is obliterated. Through Dr. Blake’s 
kindness I am permitted to describe the opera 
tion and report the following cases. 

After the external oblique is divided in the 
usual way, the inner aponeurotic portion of 
the external oblique is separated from the 
aponeurosis of the internal oblique well over 
to the linea semilunaris, thus changing their 
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relation, which is afterwards maintained by a 
new plane of adhesions. The sac _ having 
been ligated, or sutured and excised, the lower 
border of the internal oblique is retracted near 
the semilunar line, exposing to view the lateral 
margin of the rectus muscle covered by its 
posterior sheath, a very thin and delicate plane 
of fascia, through which the muscular fibers 
can be easily seen. While the internal oblique 
is held in this position, a small incision is made 


Fig. 1. 
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ligament. (Fig. 1.) The cord can now be 
dropped on this as a bed, or, better, and which 
is usually done, the cord is transplanted as in 
the Bassini operation and the internal oblique 
is sutured to Poupart’s ligament in front of 
the rectus. The external oblique is then 
sutured over the cord, folding it upon itself, 
thus taking up the slack which had been pro- 
duced in it by the hernial tumor. 

The transplantation of the rectus muscle 


External oblique 
aponeurosis. 


Internal oblique 
muscle. 


Neck of sac. 

Internal oblique 
muscle. 

Rectus muscle. 

Poupart’s ligament. 


Spermatic cord. 


Radical cure of large inguinal hernia, showing the method of lifting the anterior sheath of the rectus; i. e., 


insertion of the internal oblique, and the suture of the rectus to Poupart’s ligament before bringing down and suturing 


the internal oblique. 


into the posterior sheath, along the outer edge 
of the muscle, through which the muscle fibers 
immediately prolapse; the incision is then 
extended down to the pubic spine. 
The cord being lifted from its bed, the rectus 
muscle is sutured with two or three interrupted 
sutures of chromic gut, or, preferably, kan- 
garoo tendon, to the reflected edge of Poupart’s 


is a distinct gain, not only in closing over the 
inner part of the weak triangular space, but 
in relaxing and lowering the insertion of the 
internal oblique so that it can be sutured with 
less tension to Poupart’s ligament. By the 
separate suture, the rectus gains a new relation 
to its sheath, which materially aids in main- 
taining it in its new position. 
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Of the thirty-six cases done during my 
service in the hospital, I have been fortunate 
enough to examine only fourteen of them after 
a considerable lapse of time. The other 
twenty-two cases I have been unable to trace, 
owing to change of address. However, since 
they have not returned for further treat- 
ment, I think it argues well for a favorable 
result. 

Of these thirty-six cases, eight were large 
scrotal sliding herniw; three of which con- 
tained the sigmoid, three the caecum and appen- 
dix, and two the large intestine (part not stated). 
The appendix was removed in these three 
cases through the hernial incision, and the 
base inverted into the cecum in the usual way. 
I have been able to examine only two of the 
eight cases. In one there was a perfect result 
after two and a half years; in the other, which 
had been operated upon twice previously, 
there had been a poor muscular wall, and 
Poupart’s ligament had been so thin and weak 
that it was hardly recognizable. This patient 
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had.a slight bulging at the upper end of the 
scar, but no recurrence at the lower end. 

Of the twenty-eight cases of large scrotal 
hernia, twelve of which I have examined from 
two and a half to three and a half years after 
operation, there were perfect results in all 
firm scars, no bulging, no impulse or descent 
with one exception, in which there was a 
slight weakness at the upper end of the scar, 
due to a stitch abscess. 

Both recurrences were at the upper end of 
the scar, the lower part where the rectus was 
transplanted being firm. 
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URING the past 25 months — Jan- 
uary 1, 1904, to February 1, 1906 — 
thirty-six cases of acute appendicitis 
of the more severe types have come 
under my personal care at Roosevelt Hospital, 
in the service of Drs. Weir and Brewer, many 
of them having been emergency cases oper- 
ated upon at night. Cases of the subacute, 
chronic, and interval types, and cases operated 
upon by the house staff, under my direct 
supervision, have not been considered, and, 


with one exception, which I shall mention 
later, have shown no mortality. Except for 
this, the list includes all of my personal cases 
during this period, and a brief study in detail 
may be of interest in illustrating some points 
in the management of the severer types, which 
are pretty generally adopted in the routine 
work of the hospital. It is our custom to 
operate at once upon all cases of acute appendi- 
citis at whatever time of the day or night they 
may be brought to the hospital; i.e., we do 
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not recognize any period of an acute attack 
in which we consider it of advantage to the 
patient to delay the operation. This rule 
does not include cases so mild that the 
operation may be delayed as a matter of 
convenience; those in which a mild attack is 
evidently subsiding or chronic cases. Many 
surgeons still believe that there exists a dis- 
tinct class of cases which have gone beyond 
the comparatively safe period of early opera- 
tion without showing signs of subsiding, in 
which the mortality is less if the operation is 
delayed for some days than when immediate 
operation is performed. I am firmly con- 
vinced that the policy of immediate operation 
and the improvement in operative technique 
has so greatly reduced the mortality in this 
class of cases, together with the fact that we 
see fewer neglected cases, owing to the increas- 
ing recognition of the advantages of early 
operation both by the general practitioner and 
the public, that the one argument in favor of 
delay, the high operative mortality, is fast 
becoming a thing of the past. 

In regard to operative technique, the first 
essential point is a small incision with the mini- 
mum amount of exposure and handling of the 
intestine. A large percentage of cases of all 
classes can be completed without difficulty, 
through a very moderate incision, by deliver- 
ing appendix and cecum by the sense of touch. 
The tendency to evisceration of distended 
intestine is more easily controlled, and few if 
any gauze pads are required for this purpose. 
Much trauma and spreading of infection is 
saved, and much time is saved in the closure 
of the wound. If additional room is required 
in extensive localized abscesses, appendices ad- 
herent deep in the pelvis or in high retrocolic 
cases, it can be easily obtained by enlarging 
the incision, and the occasional necessity of 
doing this forms a poor excuse for making 
extensive incisions in all cases with suppura- 
tion or peritonitis. It is, in fact, in the cases 
of peritonitis without limiting adhesions that 
the small incision presents the greatest advan- 
tages; walling off with pads is unnecessary 
and detrimental, simply providing fresh sur- 
faces of damaged peritoneum for absorption; 
evisceration, with its exposure and trauma of 
already infected surfaces, is avoided; any 


fresh infective material liberated in freeing 
and drawing the appendix into the wound 
adds practically nothing to the danger already 
present; and is removed by the thorough 
flushing which immediately follows the removal 
of the appendix and treatment of the stump. 
The saving in time and shock to patients 
already in extremis, has, in many instances, 
done much to diminish the former frightful 
mortality in this class of cases. 

The intermuscular incision, alone, or with 
the Weir extension into the rectus sheath, was 
used 24 times in the series, and I prefer it in 
the majority of cases. The vertical Kammerer 
incision, displacing the outer border of the 
rectus inward, was employed in ro cases and 
is of advantage in high retrocolic cases; those 
with an undescended cacum; masses extend- 
ing into the pelvis or well toward the median 
line. A median incision below the umbilicus 
was used in cases 32 and 35, in both of which 
the peritonitis was practically general and the 
diagnosis in doubt. 

I have abandoned the use of gauze pads to 
wall off the operative area, except in cases 
where the abscess is well localized and the 
surrounding peritoneum is normal, e.g., in 
retrocecal abscess, to protect the pelvis and 
gutter in the loin. If used, they should not 
be removed until the drain is in place and the 
wound ready for closure; no fresh pads should 
ever be pushed toward the clean area after the 
abscess has been opened. 

Cleansing of the operative field and _peri- 
toneal toilet is accomplished as follows: In 
acute cases without local abscess or spreading 
peritonitis, the region of the stump and cecum 
are swabbed with dilute hydrogen peroxide, 
1 in 3, flushed or sponged off with salt solution, 
and dried with gauze sponges. When a local- 
ized collection of pus has been evacuated, the 
cavity is held open by the hand, the solution 
of peroxide brought into contact with all parts 
of the cavity with a stick sponge, allowed to 
foam for a few moments, and then flushed 
out with salt solution poured from a pitcher, 
the excess being immediately removed with 
gauze sponges. This is frequently done im- 
mediately after the evacuation of the abscess, 
before removal of the appendix, and repeated 
after its removal has been accomplished. The 
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wall of surrounding intestine held back by the 
operator’s hand opening the abscess cavity 
widely forms a sufficient protection, in most 
instances, without the use of gauze pads, against 
diffusion of infection to clean portions of the 
peritoneal cavity during the cleansing process. 

In cases of spreading peritonitis without 
limiting adhesions, after the removal of the 
appendix, which is done immediately, before 
any attempt at cleansing is made, the peri- 
toneal cavity is thoroughly flushed with nor- 
mal salt solution, usually through the large 
Blake double-current tube, continuing until 
the return flow is clear. The turbidity of the 
return flow as the tube is passed to different 
portions of the abdomen is one of the chief 
indications of the extent of the peritonitis. 
The tube is first passed to the pelvis and right 
flank, and if the return flow is still cloudy, to 
the left flank, epigastric region, and even into 
the subdiaphragmatic space. 

The great value of this method of irrigation 
is in the rapid and thorough removal of the 
widely diffused septic material, with the mini- 
mum amount of trauma and exposure of peri- 
toneal surface. 

The fear that infective material in danger- 
ous amount would be carried to non-infected 
portions of the peritoneal cavity and result in 
harm rather than good — a fear which I con- 
fess that I felt very keenly in my earlier cases 
in which irrigation was employed — does not 
seem to have a basis in fact. The rapid sub- 
sidence of the tenderness and rigidity after 
the operation, even in cases where these 
signs involved all parts of the abdomen in a 
marked degree, is very striking, and repeated 
observations have convinced me of the value 
of the procedure. A considerable amount of 
the salt solution necessarily remains in the 
abdomen; this is soon absorbed, and with it, 
if the washing has been thorough, the small 
amount of infective material that it may con- 
tain. The small incision is an aid rather than 
a hindrance to rapid and thorough cleansing 
of the peritoneal cavity by this method, as 
escape of distended coils of intestine from the 
wound is much more easily prevented. Irri- 
gation by this method was employed in nine 
of the cases; No. 12, early stage of gangrene, 
with free exudate of slightly turbid serum in 
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pelvis and right flank, and Nos. 29 to 36, with 
spreading or generalized peritonitis, all of 
which made good recoveries. In cases 32, 
35, and 36, pus or purulent serum was washed 
from the pelvis and lower abdomen, both 
flanks and the upper abdomen in both quad 
rants, in case 35 the tube being actually passed 
into the subdiaphragmatic space and purulent 
fluid washed out. 

In all three the condition was desperate, 
and the peritonitis general, if it is ever proper 
to apply that term to any but fatal cases. 

Local cleansing as described was emploved 
in the remaining 27 cases. 

The idea of draining the general peritoneal 
cavity has been long abandoned. 

A great majority of acute without 
localized abscess or peritonitis can be safely 
closed without drainage, even if the process 
has been an empyema of the appendix or gan 
grene in the earlier stages. When the infiltra 
tion involves the base and cxcal wall so that 
the tissue is friable, and there is doubt as to 
the possible formation of a fecal fistula, or 
when the exudate of recent lymph is extensive 
or adhesions necessitate an undue amount of 
trauma and oozing during the operation, it 
is safer to place a small cigarette drain, remov 
ing it at the end of 24 or 48 hours. Cases 
with a free exudate of turbid serum, or cases 
with spreading peritonitis (vide cases 9, 12, 
and 33) may also be safely closed without 
drainage, if a satisfactory treatment of the 
stump and removal of infective material can 
be accomplished, leaving a comparatively 
clean peritoneal surface. 

In most of my cases of peritonitis I have 
found it impossible to attain this ideal cleans- 
ing, and have used small cigarette drains, 
carried to the region of the stump. In these 
cases the drain is also some protection against 
infection in the planes of the abdominal wall, 
the wound edges being always extensively 
contaminated. 

No attempt was made to drain the pelvis 
or general peritoneal cavity in any of the cases 
of peritonitis. 

All cases of abscess or localized peritonitis 
require drainage. In 27 of the 36 cases, cigar- 
ette drains were used; no unprotected gauze 
drains nor drainage-tubes were used in the 


Cases 
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series. The cigarettes answer every purpose, 
even in the abscess cases; the cavity is soon 
reduced to the diameter of the drain by intra- 
abdominal pressure, and, except in cases where 
there is a large amount of necrotic tissue to 
disintegrate and slough away, is closed by 
adhesion soon after the removal of the drain. 

For convenience of description I have ar- 
ranged the cases in four groups: 

I. Acute cases without abscess or free serous 
or purulent exudate, including empyema and 
gangrene. (Nos. 1 to 8.) 

II. Acute cases with free exudate of turbid 
serum in the peritoneal cavity in moderate 
amount, not true cases of spreading peri- 
tonitis. (Nos. 9g to 12.) 

III. Cases of localized abscess or localized 
peritonitis. (Nos. 13 to 28.) 

IV. Cases with spreading peritonitis, not 
limited by adhesions, extensive or generalized. 
(Nos. 29 to 36.) 

Twenty-five are recorded as having had no 
previous attacks; in eleven, previous attacks 
had occurred. Twenty-five were males; eleven 
were females. Two were under 10 years of age, 
twelve between 10 and 20, fourteen between 
20 and 30, four between 30 and 4o, three 
between 40 and 50, and one between 50 and 60. 

The position of the appendix was down- 
ward into the pelvis in thirteen cases, six of 
which had spreading peritonitis, and one a 
considerable amount of free turbid serum in 
pelvis and right flank; two were early acute 
cases, and four were accompanied by local- 
ized abscesses. 

In six cases the appendix lay inward, behind 
the ileocecal junction; nine were retrocecal or 
retrocolic; two lay in the iliac fossa external 
to the cecum. There were two cases of un- 
descended cecum (Nos. 10 and 28) with the 
appendix close to the liver; one in which a 
greatly enlarged appendix lay anterior to the 
colon, wrapped with omentum, its perforated 
tip close to the gall-bladder (No. 22); and in 
three cases the appendix was not found. 

Abscess of Mesentery. In group I, case 8 
deserves a word of mention. 

The appendix was of the high retrocolic 
type, the tip well above the umbilicus and tow- 
ard the median line. The distal portion was 
inflamed and thickened, but not gangrenous, 
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and there was no abscess. There was consid- 
erable difficulty dislodging the appendix from 
its very high retroperitoneal site, but closure 
without drainage was considered safe, and 
the wound healed promptly. Some pain and 
a degree or so of fever persisted longer than 
usual, but finally subsided, and the patient 
was discharged nineteen days after the oper- 
ation, apparently well. He returned about 
two weeks later with a_ well-defined mass 
internal to the cicatrix, which proved to be an 
abscess the size of a small orange in the mes 
entery of the small intestine, which probably 
originated in an infected mesenteric gland. 
It was evacuated and drained by secondary 
operation, and a good recovery ensued. 

Fecal Fistula— General Peritonitis. In 
case 10, the one fatal case of the series, the 
cecum and appendix lay deeply placed at 
the under surface of the liver, fixed by short 
peritoneal folds and adhesions. There was 
no ascending colon. The process was acute; 
there was a moderate amount of free turbid 
serum in the peritoneal cavity and a moderate 
degree of ileus. The operation was prolonged 
and difficult, and during the efforts to isolate 
the appendix a tear in the cxcum occurred. 
This was sutured with great difficulty, and, 
as the result proved, inperfectly. Free faecal 
leakage occurred on the third day, and death 
from general peritonitis on the sixth day after 
operation. The inflammatory was 
not of a high grade of severity, death being 
due to the operative accident of injury to the 
bowel, excusable perhaps on account of the 
great difficulty of the case, but, nevertheless, 
an accident which should not have occurred. 

Only one other fecal fistula occurred in 
the series (case 13); a case of very extensive 
abscess, in which the appendix was not found. 
The fistula closed spontaneously about the 
eighteenth day after operation. 

Pre-operative Intestinal! Obstruction. Case 
1g had been ill for about ten days, with symp- 
toms of appendicitis, which had been gradually 
getting less acute. The day before admission, 
absolute constipation, vomiting, and rapidly 
increasing abdominal distension developed. 
Operation disclosed complete obstruction of 
the bowel from angulation of the ileum at the 
site of a small appendicular abscess just below 
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the pelvic brim. The patient’s condition was 
critical, but prompt recovery followed relief of 
the obstruction by freeing adhesions, appendi- 
cectomy, and drainage. It is the only instance 
of pre-operative acute intestinal obstruction 
during an attack of appendicitis that I have 
ever observed. 

Extensive Intestinal Adhesions. Case 21, 
ill seven weeks prior to operation, had dis- 
charged pus per vaginam two weeks before 
admission, and also gave a history of a severe 
attack two years ago. The small intestine 
was matted together in an inextricable mass 
in the right lower abdomen and pelvis, with 
abscesses here and there; a condition present- 
ing grave danger of post-operative intestinal 
obstruction, of which the patient was warned 
before leaving the hospital. 

General Peritonitis— Pregnancy — Post-o per- 
alive Abortion. Case 35 was about three months 
pregnant, and aborted a few hours after the 
operation. The appendix was completely 
gangrenous, wedged in the hollow of the 
sacrum, behind the uterus. In spite of the very 
widespread peritonitis mentioned previously, 
she made an excellent recovery. 

Death jrom Embolism, Ten Days ajter O pera- 
tion jor Chronic Appendicitis. While it has 


no direct bearing on the subject of this paper, 
F wish to take this opportunity to place on 
record the only other fatal case which I have 
-had at the hospital during this period, and 
the only fatality which it has ever been my 


interval 
woman in good 


misfortune to have in a chronic or 
case. The patient, a young 
general health, was operated on, January 16, 
1906, symptoms consisting chiefly of per- 
sistent variable soreness and pain in the region 
of the appendix, with definite localized tender- 
ness on deep pressure over the appendix, which 
had been present for about two months, and 
Was getting somewhat worse. The operation 
was short (25 minutes), simple, and without 
incident, the usual technique with intermus- 
cular incision and inversion of the stump being 
employed. The appendix was kinked, lay 
across pelvic brim toward the left side, moder- 
ately thickened and congested in distal half, 
but not in a state of acute inflammation. The 
patient had recently recovered from a mild 
grippe cold, and had a short catchy cough for 
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a few days following the anesthesia. Other- 
wise her convalescence was perfectly comfort- 
able and without incident. The wound healed 
promptly, and all stitches were removed on 
the sixth day. Bowels were moved by enema 
regularly; patient was on light diet, had no 
abdominal pain or tenderness, the cough had 
disappeared, temperature and pulse were nor- 
mal, and she was perfectly comfortable in 
every way, until about two A. M. on the morning 
of January 26th, ten days after the operation. 
She had not been allowed to sit up, even in 
bed. 

At about 2:10 A.M. she called the night 
nurse and asked for a drink of water; she 
chatted pleasantly with the nurse and seemed 
to feel perfectly well. About five minutes 
later, the nurse heard a slight scream, and 
running into the room, found her pulseless 
and unconscious. The house surgeon and 
senior assistant were at her side almost im- 
mediately, and commenced artificial respira- 
tion. Respiration was restored, and continued 
for about ten minutes, when it again suddenly 
ceased. The pulse was never perceptible 
after the onset of the attack. Prolonged 
efforts with artificial respiration and hypo- 
dermatic stimulation failed to resuscitate her, 
and she died within fifteen or twenty minutes 
from the onset of the attack. When first seen 
by the house surgeon, the pupils were unequal 
and the eyes turned upward. Death was proba- 
bly due to cerebral embolism. No autopsy 
was obtained. 


AFTER-TREATMENT 


In regard to after-treatment, I have little to 
say that differs from the ordinary routine, 
except perhaps in regard to dressings and the 
management of drains. I believe firmly in 
non-interference. Drains are removed at the 
end of forty-eight hours in cases where there 
is little or no necrotic material to disintegrate 
and come away by suppuration, and either 
not replaced at all, or a small cigarette or 
rubber tissue drain is replaced through the 
abdominal wall only. In localized abscesses, or 
cases with much necrotic material in the 
drained area, the first removal is delayed until 
the fourth or fifth day, and a smaller drain 
replaced in the tract. In such cases I do not 
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irrigate or make any attempt to cleanse the 
tract. Pus is removed by gentle pressure, 
and sponging at the mouth of the tract. 

Profuse discharge will continue in some of 
the cases for from ten to fourteen days, requir- 
ing daily change of the drain and outer dress- 
ings. Even in these cases I believe that final 
healing is much more quickly obtaine1 if 
irrigation is not resorted to, but care is simply 
taken to keep the mouth of the drainage tract 
open to prevent backing up of the pus under 
tension. Case 35 illustrated this condition. 
Suppuration in the drainage tract was profuse 
for fourteen days, showing little diminution 
from day to day; it then suddenly became 
less, and by the sixteenth day had practically 
stopped, and by the twenty-first day healing 
was complete, except for a shallow sinus in 
the abdominal wall. I have seen this occur 
repeatedly in the severer suppurative cases, 
and comparing the results with those in similar 
cases treated by daily cleansing and irrigation 
of the entire tract, believe that much time is 
often saved, as well as much suffering to the 
patient. 

In the cases of peritonitis I have used the 
Fowler, reverse Trendelenburg, position. I am 
hardly prepared to discuss its merits, but have 
thought that it lessened vomiting and aided in 
the expelling of flatus. Patients, as a rule, are 
more comfortable than when the bed is flat. 

Cases not drained are allowed up on the 
tenth to the fourteenth day, according to the 
severity of the process. Drained cases have 
seldom been kept in bed more than twenty- 
one days. I regret that my records are incom- 
plete in regard to the actual day of removal 
of drains and the number of days in bed, as 
well as in many other details of interest. 
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The bowels are moved by enema at the end 

of forty-eight hours, rectal irrigations being 

given earlier if distension is troublesome. 

The average number of days in the hospital 
Was 22, the shortest 11, the longest 52. For 
the types of cases under consideration this is 
not excessive. 

RESUME 


Immediate operation is preferable to delay 
in all cases of severe appendicitis of whatever 
type. 

Small incisions simplify technique, and 
favor the least amount of trauma, shock, and 
expenditure of time in the operation. They 
also lessen the danger of post-operative hernia, 
and of extensive post-operative intestinal 
adhesions. 

The use of gauze pads for walling off the 
operative area should be limited, as a rule, to 
cases with well-localized abscesses. 

Abundant saline irrigation is the most rapid 
and satisfactory method of removing infective 
material in cases of spreading peritonitis. 

Attempts to drain the general peritoneal 
cavity are useless; drainage should be limited 
to abscess cavities, and to the region of the 
stump in cases in which a clean inversion with 
complete removal of necrotic material is not 
obtainable. 

After-treatment should be simple, with little 
or no attempt to irrigate or cleanse drainage 
tracts, even in cases where the discharge is 
abundant. 

The above principles have long been in use 
by many surgeons, and the object of the pres 
ent study is simply to illustrate their practical 
application to a series of cases taken without 
selection from a busy hospital service. 
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WHAT BECOMES OF LEMBERT 
By CARL EGGERS, M. D., 


TUDENTS very frequently ask why 
non-absorbable material is placed in 
the gut while absorbable sutures are 
by very general consent now advised 

for every other tissue in the body except the 
skin. Believing that an answer to this question 
would be of interest to students, and to practis- 
ing surgeons as well, particularly those whose 
environment does not permit of their carrying 
on research work, we thought that a_ brief 
report on some of the gastrointestinal prepa- 
rations recently made at the laboratory which 
had a bearing on this subject would be of 
interest. 

There are obviously three possibilities: 1. The 
Lembert stitches may remain in situ  indefi- 
nitely. 2. They may be in part intruded into 
the gut. 3. They may be entirely intruded into 


the gut, and with its contents be swept to the 


outside. Examples of each of these three con- 
ditions have been seen at the laboratory, but 
before discussing them, a statement should be 
made as to how the specimens were prepared. 

During the last two years, a large number 
of preparations of gastroenterostomy and 
enteroenterostomy stomata have been made 
in dogs with the twine triangular stitch. This 
technique, described in the Annals oj Surgery, 
June, 1905, affords an unusually good oppor- 
tunity to study the fate of the Lembert stitches, 
since no through-and-through stitches what- 
are made. It may be remembered 
that the technique consists simply in casting 
a Lembert stitch about a twine, which has 
been so inserted as to punch out triangular 
pieces of the included viscera. The illustra- 
tions herewith presented are from drawings 
made by Mr. Peterson, artist to the anatomi- 
cal department of the university. It will be 
seen that the thread which in every case was 
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PLACED IN THE GUT?! 


inserted by continuous suture is intruded in 
greater or less degree into the lumen of the 
gut. 

It is obvious that the drawings are con- 
cerned with the second possibility above men- 
tioned; viz., with those cases in which the 
stitch is partly intruded into the lumen of the 
gut. 

Some of the specimens taken from animals 
which had survived operation as long as three 
months do not show this intrusion, and the 
Lembert stitch, which was made with black 
thread, is plainly visible imbedded in the 
tissues. Intrusion, therefore, in a consider- 
able portion of the cases, if it occurs at all, 
does not take place until after the fourth 
month. We have noticed that it is only in 
those cases where there was a short post- 
operative life that the stitches are to be found 
hanging in the lumen of the gut. Specimens 
taken from animals with long post-operative 


1 From the Surgical Research Laboratory 
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lives showed either an absence of the stitch 
or its deep imbedding under the serosa. 

Of a series of eighteen cases examined, six 
showed intrusion of the stitch in various 
degrees. In all cases, the animals had had 
relatively short post-operative lives;  viz., 
from a week to a month. Eight showed the 


stitch to be imbedded; these, in general, had 
longer post-operative lives. 
of the stitch could be found. 

Why some of these Lembert stitches should 
remain in situ and why others should dis- 


In four, no sign 


appear, presumably by intrusion into the 


WHAT BECOMES OF LEMBERT STITCHES IN GUT? 


Fig. 3. 
lumen, we are at a loss to say. It is possible 
that the intrusion may be accounted for by 
the fact that the Lembert stitch, supposedly 
taken into the submucosa only, was acciden 
tally carried too deep, and actually pierced 
the mucosa. 
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RADICAL CURE 


The femoral sheath is shaped like a funnel, 
with its mouth above, toward the abdominal cavity. 
Operations planned to close the lower end of the 
canal do not offer such a rational plan of treatment 
as those designed to close the upper larger open- 
ing. Appreciating this error in the technique of 
the usual operations for the radical cure, Gordon 
devised a rather complicated method, in which 
the lower border of the internal oblique muscle 
was brought down through the open femoral 
sheath and sewed to Cooper’s ligament, which 
forms the dorsal margin of the femoral ring. This 
method afforded good results, but is difficult to 
carry out. 

Early in 1902, the writer conceived a plan by 
which the upper opening of the femoral canal, 
that is, the femoral ring, could be closed by a 
single stitch. If, during an operation for femoral 
hernia after the neck of the sac has been ligated 
and the stump pushed back into the abdominal 
cavity, one introduce his finger into the canal from 
below, he may easily observe that by pressing with 
another finger on the anterior abdominal wall 
about a half-inch above the free margin of Pou- 
part’s ligament, it may be readily approximated 
to the iliopectineal line so as to completely close 
the femoral ring. 

Sutures introduced in the ordinary manner, at 
right angles to Poupart’s ligament and parallel to 
the femoral vein, although they may pick up the 
fascia of the pectineus muscle at the highest avail- 
able point, tend to close the lower rather than the 
upper end of the femoral canal. If, however, 
the suture be introduced parallel to Poupart’s 
ligament, that is, at right angles to the femoral 
vein, at a point in the anterior abdominal wall 
corresponding to the level of the femoral ring, 
the upper opening of the femoral canal can be 
thoroughly closed. In order to accomplish this, 


the needle should be introduced through the apo- 
neurosis of the external oblique muscle from one 
half to five eighths of an inch above its lower 
reflected margin on the mesial side of the canal 
directly through the anterior abdominal wall, and 
pick up Cooper’s ligament, i.e., the strong band 
of fibers extending along the iliopectineal line. 
The needle is then brought out of the lower open- 
ing of the femoral canal. Then, the femoral vein 
being protected and pushed aside by the finger, 
the needle is passed into the canal and picks up 
Cooper’s ligament again at the lateral side of the 
canal, and is passed from there directly forward 
through the anterior abdominal wall, emerging 
at a level corresponding to the point of introduc- 
tion. (Fig. 1.) This forms a mattress stitch, which, 
when tied closely, approximates the deep surface 
of Poupart’s ligament to the dorsal margin of 
the femoral ring and completely closes the mouth 
of the femoral canal. The lower margin of the 
canal can then be stitched to the fascia of the 
pectineus muscle with a few interrupted sutures, 
thus closing the entire canal. 

The mattress stitch passes through the outer 
pillar of the external inguinal ring, and with a 
little care the spermatic cord is easily avoided in 
the male. The round ligament is neligible, as no 
harm would be done if it were included in the stitch. 

Chromicized gut or kangaroo tendon is employed 
for the mattress stitch; plain catgut for the stitches 
closing the lower end of the canal. 

Sixteen cases have been operated upon by this 
method during the past four years, and it has 
been"found to be rapid and easy, and no relapses 
have been observed. 


STRANGULATED HERNIA 


In many cases of strangulated femoral hernia, 
although the intestine may be reduced, there is 
insufficient room, unless the femoral canal be slit 
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Fig. 1. Radical cure of femoral hernia. 
canal inserted, but not tied. 


up for an undue distance, for the necessary manip- 
ulation of the intestine in case resection is indicated. 
Also, in many cases, after the restriction is relieved, 
considerable time must be consumed in order to 
observe the intestine in regard to its viability. 

In view of these facts, it has been the writer’s 
practice, as soon as the restriction has been relieved, 
to make a second incision at the outer border of 
the rectus muscle like the Kammerer incision for 
appendicitis, but lower dcwn. The gut, after 
being thoroughly cleansed, is then reduced into 
the abdominal cavity and drawn into the second 
wound, where it is surrounded by warm moist 
compresses, and the time which would be taken 
in observing its condition is used to repair the 
femoral canal and close the first wound; conse- 
quently no time is wasted. 

The gut is then again inspected, and if viable, 


TWO-WAY ABDOMINAL 


Irrigation with saline solution is consistently 
employed at the Roosevelt Hospital for the removal 
of inflammatory exudates, gastric and intestinal 
contents, and blood from the peritoneal cavity. 
Up to four years ago a large Chamberlain tube 


was used. With the Chamberlain tube there is 
no provision for back flow, and no flushing is 
produced until the abdomen is full of fluid and it 
begins to flow back around the tube, through the 
wound. In instances where the effusion is limited, 


Mattress stitch in place and tied. 


TWO-WAY ABDOMINAL IRRIGATOR 


Mattress stitch 
Round ligament 
Poupart’s ligament 
Falciform process 
Fascia of pectineus 
Femoral vein 


Stitches to close lower opening of femoral! 


is dropped into the abdominal cavity and the second 
wound closed, or, if thought advisable, may be 
retained in compresses beneath the wound for a 
longer period. If, on the other hand, resection 
is necessary, there is plenty of room in which to do 
it rapidly, and to inspect the afferent limb in order 
to be sure sufficient gut is removed. Another 
advantage is, that the circulation returns more 
readily when the loop is relieved of the strain Caused 
by drawing it down through the femoral canal. 

In seven cases operated upon by this method, 
the treatment of the intestine was carried out more 
rapidly and securely, and better results were 
obtained, than when resection was attempted 
through the femoral canal. Furthermore, the 
closure of the femoral canal is more secure, relapse 
not being so common as when it is slit up far 
enough to permit of resection. 


IRRIGATOR 


for example, as is often the case, in a perforation 
of a coil of intestine lying in the pelvis, there is 
danger of diffusing the septic matter throughout 
the peritoneal cavity. 

Appreciating these disadvantages, the writer 
devised the tube illustrated in the accompanying 
figures. Fig. 1 is a sectional diagram, and shows 
the principle upon which the tube is designed. The 
inflow passes directly through the instrument by 
the straight central tube. The return is siphoned 
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through the lateral perforations in the enlarged 
end, and passes back by way of the outer tube. 
The combined sectional area of the lateral per- 
forations in the end is much greater than that 
of the outflow, thereby preventing undue suction 
upon intestine or omentum that happens to come 
in contact with it. It is made in two sizes. The 
larger, for adults, is fourteen inches long; the 
inner tube is made of three-eighths and the outer 
of five-eighths brass tubing, and the perforated 
end is three quarters of an inch in diameter and 
three and three quarters inches long. The smaller 
irrigator is made about one third less in all dimen- 
sions. The irrigator can be entirely taken apart 
for cleaning. 

The photograph illustrates the method of using 
it. It is connected to the reservoir with a large 
rubber tube, in order to get a rapid inflow. A 
short piece of rubber tubing, not over twelve inches 
long, is connected with the outflow. If the tube 
connected to the outflow be too long, there is 
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Fig. Two-way abdominal irrigator. 


danger of injury to the intestines from violent 
suction. The instrument is held in the hand 
(Fig. 2) in such a way that the inflow and return 
can be easily controlled by pressure of the fingers. 

In order for the instrument to work, it is neces 
sary to establish a siphon action through the 
outflow, inasmuch as the end in the abdomen is 
usually lower than the part of the tube outside. 
If this is not done, it works like an ordinary irri- 
gator. To do it, the margins of the wound should 
he compressed about the shank of the tube, when 
the inflow will cause sufficient intra-abdominal 
pressure to force the irrigating fluid back through 
the outflow and make the siphon. If the instru-_ 
ment has to be withdrawn in order to insert it in 
another direction, and there is danger of air enter- 
ing and breaking the siphon, it is only necessary 
to compress or fold the rubber outlet tubing against 
the metal with the fingers, thus closing it and pre- 
venting it from emptying. 

It is well, if possible, to pass the fingers of the 
left hand into the abdomen and partially surround 
the tube with them, thus preventing occlusion of 
the lateral apertures. The degree of cleanliness 
reached is at once evident by the character of the 
outtlow, and when this becomes clear, the irrigator 
is immediately passed to another fossa of the 
abdomen. In this way, not only can each peri- 
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toneal pocket be successively cleansed, but an 
accurate estimation of the diffusion of the exudate 
or foreign material is obtained. Foreign material 
that is too coarse to pass through the apertures 
will, on account of the suction, stick to them. I 
have removed portions of lettuce-leaves with it 
from the pelvis in a case of rupture of the jeju- 
num which recovered. Often, patches of fibrine 


Fig. 2. Two-way abdominalirrigator. Illustrating the 
method of connecting it and holding it so as to control both 
inflow and outflow. 


will be found adhering to it. 
advantage is in saving time; with it, washing can 
be accomplished in about one third the time con- 


Perhaps its chief 


sumed by other methods. Moreover, it can be 
used through a very small incision. 

It has been used in a large number of cases of 
peritonitis due to appendicitis. The writer has 
used it in eight cases of typhoid perforation, with 
four recoveries. 

















CRAGIN: TECHNIQUE AT 


GALL-STONE 


Occasionally, in, operations for duct-stones, it 
necessary to remove that cannot, on 
account of impaction or for other reasons, be 
brought into the incision in the duct. The ordi 
nary forceps or scoops, because of their bulk, are 
difficult to pass by the stone sufficiently to engage 


stones 


is 
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FORCEPS 


even if it be impacted. At the same time, the 
ring-shape of the blades affords an astonishing 
grasp upon any spherical body, no matter what 
the size, provided it is not so small as to pass 
through the rings. Smooth, slippery bodies, such 
as floating cartilages in the knee, are firmly held. 








Gall-stone Forceps 


it. | Recognizing the value of an ordinary blunt 
uterine curette in such conditions, the forceps 
illustrated in the accompanying cut were devised 
by the writer. The blades consist practically of 
loops of thin steel supported on slender shanks. 
Occupying so little space, they can be readily passed 
between the walls of the duct and the calculus, 


The blades do not close tight, a millimeter inter 

vening between them when shut, so that there is 
no danger of tearing the mucosa. Being so light, 
they are somewhat springy, and are not apt to 
crush even soft calculi. They have proved effica 

cious in removing renal and vesical calculi, bullets, 
and loose cartilages, as well as gall-stones. 
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The description of the technique of the hospital 
concerns three individuals: 

1. The Doctor; 

2. The Mother; 

3. The Baby. 


THE DOCTOR 


The preparation of the hands at present in vogue 
at the Sloane is as follows: 

Washing hands and forearms with lime and 
soda; scrubbing hands and forearms with green 
soap and running water for three minutes; clean- 
ing the nails for the second time with an 
orange-wood stick in the midst of this scrubbing; 


immersing in fifty-per-cent alcohol; immersing in 
bichloride solution (1-2000) for two minutes; drving 
hands with a sterile towel and putting on sterile 
rubber gloves. 

As soon as the doctor’s hands are disinfected, 
a sterile gown is put on. 

The gloved hands are then immersed in lysol 
solution, one half per cent, for lubrication, before 
making vaginal examinations. 

If two or more cases are delivered nearly to- 
gether, the lime-and-soda process for the hands 
is omitted after the first, but, with this exception, 
the complete preparation of the hands with fresh 
sterile gloves is emploved for each patient. 
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In making vaginal examinations the labia are 
separated with the fingers of the other hand, so 
that the examining fingers are passed directly into 
the vagina without touching the vulva. 

Doctors delivering cases are not allowed to do 
septic work. 

THE MOTHER 

At the beginning of labor the patient receives a 
soapsuds enema and a warm full bath, with special 
attention paid to the vulva and inner surface of 
the thighs. The vulva is then closely clipped or 
shaved with a safety razor, scrubbed with green 
soup and water from mons to anus and well out 
onto the thighs, then washed with fifty-per-cent 
alcohol, followed with bichloride solution (1-1000), 
and then with one half per cent lysol solution. 
During the first stage the patient is kept on her 
feet as much as possible. During the second 
stage she is on the bed or table, and the vulvar 
preparations mentioned above are repeated. 

On rupture of the membranes, a vaginal ex 
amination is made at once, unless the head has 
previously been found to be engaged. No ante- 


partum douches are given, unless there is a puru- 
lent vaginal discharge. 

Patients, as a rule, are delivered in the dorsal 
position. 

The protection of the pelvic floor is sought by 
controlling the advance and extension of the head 
in vertex cases by means of the right hand applied 


to the perineum, the thumb and forefinger sur- 
rounding the vulvar outlet, but kept well below 
it; the right arm passing beneath the right thigh 
of the patient. 

The anterior shoulder is delivered first. After 
the birth of the child, an interval of twenty minutes 
is allowed to elapse before the expression of the 
placenta; the fundus, in the mean time, and for 
forty minutes afterward, being held and gently 
stimulated by the nurse. 

Ergot is not administered save for evidences 
of relaxation. 

The placenta and membranes, after expulsion, 
are carefully examined, and if any appreciable 
portion is lacking, the uterus is explored by the 
sterile gloved hand, and the missing portion ex- 
tracted. A postpartum douche is not given, except 
for hemorrhage or the invasion of the uterus by 
the hand. All appreciable ‘ears of the pelvic 
floor are repaired at once. Lacerations of the 
cervix causing marked hemorrhage are also im- 
mediately repaired. 

The abdominal bandage is not applied until 
one hour has elapsed since the birth of the child. 
The abdominal bandage is worn for three days. 

The breast-bandage is applied at the same time 
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as the abdominal bandage, and is worn until the 
patient is out of bed and wearing corsets. 

The bowels are moved on the third day. The 
vulva is kept covered with a-dry sterile vulva-pad, 
which is changed every four hours for the first 
twenty-four hours, and at least every eight hours 
thereafter as long as worn. 

The vulva is cleansed with bichloride solution 
(1-5000) each time the pads are changed. 

The patient is allowed to sit up in bed on the 
third day, and to get out of bed on the ninth day. 
As a rule, she is discharged from the hospital on 
the fourteenth day. 

After the fifth day, patients are instructed to 
keep off their back as much as possible while 
lying in bed. Even after a perineorrhaphy, pa- 
tients are encouraged to urinate, if possible, rather 
than have the catheter passed. 

The nipples are washed, before and after nurs- 
ing, with boric-acid solution, and between nurs- 
ings the nipples are kept covered with squares of 
sterile lint smeared with steriie albolene. 

In forceps operations the Tucker-McLane 
solid-bladed forceps are used under all ordinary 
circumstances; the Tarnier axis-traction forceps 
being used only in special cases. 

In internal podalic version the anterior foot is 
the one seized. 

In extraction of the after-coming head, the 
Smellie-Veit method is employed. 

In choosing between forceps and version when 
interference is indicated, the general rule is followed 
of selecting forceps when the head is engaged, 
version when the head is not engaged, unless the 
pelvis is a justo-minor flat, where version is con- 
sidered contraindicated. 

For the control of postpartum hemorrhage, the 
fundus is first kneaded, and it is ascertained that 
the uterus is empty. An intrauterine douche of 
hot sterile salt solution 116° is then given, followed, 
if necessary, by a two-per-cent acetic acid douche. 
If these fail to control the hemorrhage, the uterus 
is packed with five-per-cent iodoform gauze. 

In eclampsia the occurrence of a convulsion is 
always considered an indication for emptying the 
uterus. 

The usual method of induction of labor is by 
means of the Champetier de Ribes bag (Voorhees 
modification). In some cases, labor is acceler- 
ated by the introduction of a bougie after the 
cervix has been partially dilated by the elastic 
bag. 

Before the patient leaves the hospital, she is 
carefully examined, and if the uterus is found 
retroverted, the position is corrected and main- 
tained, if necessary, by a pessary. 
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THE BABY 

After the ligature and cutting of the cord, the 
stump is dressed with sterile gauze, held in place 
by a sterile binder, and this dressing is not touched 
for five days. The baby is cleansed with albolene, 
but not bathed for six hours, and is not given a 
tub-bath until the cord is off. 

The eyes of the baby are irrigated with boric 
acid solution immediately after birth, and twenty- 
per-cent argyrol solution instilled. 

The baby is put to the breast for five minutes 
every four hours during the daytime until the milk 


appears in the breast, and every two hours there- 
after, save that only one nursing is allowed be- 
tween 10:30 P. M. and 6:30 A. M. Until the appear- 
ance of the milk, the baby is given five-per-cent 
sugar solution every four hours when awake, alter- 
nating with the breast. 

The foreskin of male babies is retracted by the 
doctor on the seventh day, and by the nurse each 
day thereafter until the patient leaves the hospital. 

Babies weighing less than 44 pounds, and babies 
running a persistently subnormal temperature, 
are kept for a time in an incubator. 
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After Colles’ fractures, which have been treated 
by the usual methods, there is not infrequently 
a deformity characterized by absence of the nor- 
mal prominence of the ulnar head from the dor- 
sum of the wrist, and its presence at the mesial 
side, where it forms a projection. (Fig. 1.) By 
the method described below we have been able 
to obtain such uniformly good results in our cases 
during the last four years, that a description of 
it seems worth while. 

The principle of the method depends upon the 
assumption that improper splints may readily alter 





Fig. 1. Characteristic deformity following a Colles’ 
fracture. Showing prominence of ulnar head on mesial side. 


the relations of the normal bony prominences and 
depressions, and that by splints properly arranged 
in regard to these prominences and depressions, 
the normal contour of the part can be preserved. 
The bony outline of the wrist in semi-pronation 
presents the following features: The head of the 


ulna forms on the dorsal surface a rounded promi 
nence, and distal to this there is a depression over 
the line of articulation and over the posterior sur- 
face of the cuneiform bone of the carpus. On 
the palmar surface there is a depression anterior 
to the lower end of ulna, distal to which there is 
a marked prominence, caused by the projection 
forward of the pisiform bone. (Figs. 2 and 3.) 
On the radial side of the wrist the tuberosity of 
the scaphoid forms on the palmar surface a promi- 
nence distal to the lower end of the radius, while 
proximal to the lower end of the radius there is 


A 





D 
Figs. 2 and 3. Ulna side of wrist in semi-pronation. 
A. Head of ulna. 
B. Depression over line of articulation and posterior 
surface of cuneiform 
C. Pisiform bone. 
D_ Depression anterior to lower_end of ulna. 


a depression corresponding to the concavity of its 
anterior surface. The dorsal surface is approxi- 
mately a straight line. (Fig. 4.) 
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Frequently, in the treatment, after impaction 
has been broken up and complete reduction of 
the displacement has been made, a splint is applied 
in such a manner that there is exerted on the back 
of the ulnar head a forward pressure and on the 
pisiform bone a backward pressure, approximat 
ing these points to a straight line by depressing 
the ulnar head into the space proximal to the pisi- 
form bone. This obliterates on the posterior 
surface of the wrist the broken line which is nor 
mal for the semi-pronated position, and trans 
forms it into a straight line. 

Reduction should be effected as early as pos 
sible, and for it a general anvsthetic is regularly 
employed. This is necessary because great force 
is often required to overcome impaction of the 
lower fragment of the radius. Without an anes- 
thetic, forcible or prolonged manipulation is not 
feasible, and it frequently happens that the swell- 
ing of the soft parts and movement of the carpus 
give a false impression as to position of the lower 
radial fragment, which, on this account, may be 
left partially or wholly unreduced. Nitrous oxide 
gas is satisfactory in most cases, but, occasionally, 
anesthesia must be prolonged with ether. 

Complete reduction is the first essential towards 


Forearm viewed from radial side. Splints in 
Showing dorsal surface of forearm, wrist, and 
Roll supporting fingers on plane 
Straight wooden coaptation 
Block of wood 


Pig. 5. 
position. 
hand in a straight line. 
anterior to rest of splint. 
splint on anterior surface of plaster. 
anterior to lower end of radius. 


securing a perfect result. To accomplish it, we 
have to consider only the correction of the mal- 
position of the lower fragment of the radius. To 
do this, we follow Scudder, who recommends 
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grasping the wrist with a hand on each side of the 
line of fracture, the thumbs being placed on the 
dorsum and the fingers curved around the radial 
side of the wrist so as to grasp the palmar surface. 
The lower fragment is then completely freed from 
the upper by a forcible forward and backward 
rocking motion, after which it is forced into posi- 
tion by pressure of the two thumbs upon its dor- 
sum. This latter manipulation, we believe, should 
always be supplemented by pressure with the 
thumbs applied to the radial side of the lower 
fragment, in order to correct the elevation of the 
styloid process of the radius, which often results 
at the time of fracture from rotation of the lower 
fragment on an anteroposterior axis. Traction 
through the hand will not correct this displace- 
ment. 

When the displacement of the radial fragment 
has been corrected, it has little tendency to recur, 
and after reduction the relative positions of all 
the bones are practically normal. The second 
essential factor, then, in the treatment is to effect 
immobilization in this position. 

In immobilizing the fracture, besides providing 
proper support for the radial fragments, we must 
preserve the dorsal position of the lower extremity 


Fig. 6. Forearm viewed from ulnar side. Splints in 
position, showing over lower end of ulna splint cut away. 


of the ulna by offering it firm support anteriorly, and 


avoiding all pressure on its dorsal aspect. Until 
swelling has subsided, splints fitted closely enough 
to accomplish these results are impracticable; 
therefore soft, well-padded, anteroposterior wooden 
splints are applied temporarily. After forty-eight 
hours, or when the swelling has _ sufficiently 
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subsided, permanent splints, which fulfill the 
indications mentioned above, are applied. For the 
purpose we use anterior and posterior plaster 
strips formed by about thirteen thicknesses of two- 
and-a-half or three inch plaster bandages. The 
anterior extends from one inch below the fold of 
the elbow to one inch proximal to the heads of 
the metacarpal bones, a gauze bandage being incor 
porated in the palm for the fingers to close upon. 
The roll supporting the fingers is allowed to fall 
on a plane anterior to the rest of the splint, so that 
the dorsal surface of the forearm, wrist, and hand, 
when viewed from the radial side, are in a straight 
line. On the anterior surface of the plaster is 
placed a straight wooden coaptation splint, ex 
tending from the upper part of the plaster to the 
level of the wrist joint. This coaptation splint 
gives support to the plaster while it is hardening, 
and allows permanent molding of the plaster. The 
proper mokiing is accomplished by placing between 
the wooden splint and the plaster two blocks of 
wood, one anterior to the lower end of the ulna, the 
other anterior to the lower end of the radius. 
(Figs. 5 and 6.) This obviates the necessity of using 
gauze compresses for padding, which are extremely 
unreliable and unsatisfactory. When the plaster 
hardens we thus have the anterior splint accurately 
conforming to the normal irregularities on the 
anterior surface of the wrist. As the wooden 
blocks are to prevent any forward displacement 
of the bones, their size will vary somewhat in 
different cases. We have found, in general, that 
the block for the ulna should be a cube of one 
half inch, while that for the radius should be one 
quarter inch thick, one half inch wide, and one 
inch long, thus extending along the radius some 
little distance on each side of the line of fracture. 
These wooden supports can be best fashioned out 
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of several layers of coaptation splint cut to the 
proper size and held together with adhesive plaster. 
The block anterior to the lower end of the ulna 
opposes the so-called slumping forward of that 
bone, and to insure this still further we modify 
the posterior splint as follows: Over the lower 
end of the ulna the splint is cut away, and the 
gap then formed is about 23 inches long and 
extends half-way across the splint. (Fig. 7.) In 
this way we prevent any pressure forward on the 
lower end of ulna, and at the same time provide 
a good support for the radial fragments. These 
plaster splints, the wooden blocks, and the coapta- 
tion splint are bound snugly together until the 
plaster has hardened, when the apparatus can be 
lightened by the removal of the wooden accesso 
ries. 

The subsequent treatment consists in encour 
aging active movement of the fingers, and remov 
ing the splints frequently to subject the limb to 
massage and passive motion. At the end of 
twenty-two days, or less, the splint may be 
altogether discarded. 
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THE TECHNIQUE OF OPERATIONS ON THE BILIARY PASSAGES 
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Late Vice-President and Hunterian Professor, Royal College of Surgeons of England; Honorary Surgeon, Dreadnought Hospital 


As soon as gall-stones give serious trouble, their 
removal by operation is the most rational method 
of treatment, since it is only from the complica- 
tions, which, in many cases of cholelithiasis, arise 
sooner or later, that any danger after operation 
need be apprehended. 

I can see, however, that were I operating on 
my early cases at the present time, several of those 
that required a second operation would be cured 
at first. Moreover, I believe that many of those 
in which the convalescence was prolonged would 
have been saved much time and inconvenience 
had the more thorough measures that I now adopt 
been followed. 

I will endeavor to point out in what manner 
my methods have changed, and also how my views 
on the subject of cholelithiasis and the opera- 
tion for the disease have undergone some 
alteration. 

When gall-stones have once formed, no medi- 
cine, so far as I know, can dissolve them or pro- 
duce permanent relief, though much may be done 
by medical and general treatment for the relief 
of the catarrh so regularly associated with choleli- 
thiasis, which may in fact bring on attacks not 
to be distinguished from true gall-stone seizures. 

Medical treatment must therefore always be 
tried fully before surgical measures are resorted 
to, but I think we are now all agreed that if after 
a fair trial medical means fail, surgical treatment 
should be adopted before serious complications 
supervene and before the patient is reduced by 
jaundice, suppuration, or other untoward mani- 
festation. 

While cholecystotomy is generally recognized 
as the operation to be aimed at in the treatment 
of affections of the gall-bladder and_ bile-ducts, 
it is often impossible to say what operation will 
have to be done until the abdomen is opened and 
the exact state of affairs made out; for a con- 
tracted or dilated gall-bladder, a suppurating or 
merely a distended viscus, concretions in the gall- 
bladder or cystic or common ducts, the condition 
of the surrounding organs, the presence or absence 
of adhesions, and a host of other conditions, will 
all influence the subsequent action of the surgeon, 
who always begins the operation as an exploratory 
one, the subsequent steps being altered accord- 
ing to the circumstances mentioned. 

No surgeon should attempt the removal of gall- 


stones unless he is prepared for any of the various 
operations on the biliary passages, such as choled- 
ochotomy or cholecystectomy, as it is almost im- 
possible to say beforehand what may be required 
until the ducts have been explored by the fingers 
and the condition of the affected viscera ascer- 
tained; no operation should, as a rule, be con- 
cluded until it is clearly made out that the ducts, 
including the hepatic and common, are quite free 
from concretions, otherwise disappointment and 
dissatisfaction are certain to follow. 

Since, then, in the majority of cases, an opera- 
tion for gall-stones is in the first place simply ex- 
ploratory, the actual operation on the gall-bladder 
or bile-ducts being only determined by the con- 
dition found when the abdomen is opened, it may 
be well for us to consider first a simple abdominal 
section in the gall-bladder region. 


PREPARATION FOR OPERATION 


It may be convenient here, before considering 
the operation itself, to accede to the request to 
give some of the details which I follow in my 
operative work generally, especially as they apply 
to the operations I am about to describe. First, 
as to the room in which the operation has to be 
performed. Any ordinary well-cleaned room hav- 
ing high windows, so as to give good top light, 
answers almost as well as an operating theater. 
There is, of course, an advantage in having elec- 
tric light, but, as I shall show, the operation I 
now perform on the bile-passages is done close 
to the surface, with few exceptions, not, as formerly, 
at a great depth, which necessitated a special 
electric lamp, and always a very good vertical 
or high oblique light. 

The advantage of operating in a hospital or 
surgical home is, that the surgeon, or his house 
surgeon or assistant, is responsible not only for 
the operation, but also for the after-attendance, 
a matter almost as important as the operation 
itself. Moreover, the surgeon can do his work 
better and with greater confidence where he is 
accustomed to operate and where he is confident 
that all his directions, before, at the time, and 
subsequently, will be carried out to the letter. 

In this matter of where the operation should 
be done, the surgeon who has to do the operation 
ought to make the selection, and the patient should 
abide by the decision with the full confidence that 
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the operator will select the place where he can do 
his work to the best advantage of the patient. 

I have seen several unsatisfactory cases in which 
patients insisted on having operations performed 
in their own homes, which were utterly unsuit 
able for such a purpose, that would in all prob 
ability have done well had they been in a surgi- 
cal home, where the complications causing the 
trouble could have had immediate and_ skilled 
attention. 

The surgeon ought also to be helped by his 
ordinary assistant in all serious operations, such 
as I am about to describe, for a stranger, no matter 
how skillful, can never accommodate himself 
immediately to the needs of the operator, and it 
must be remembered that surgery is a fine art, 
that can only be carried out with the greatest per- 
fection under circumstances that are favorable 
to the artist. 

The selection of the anesthetist should also 
be with the operator, for with a competent anzs 
thetist, who is able to secure thorough relaxation 
of the abdominal muscles, the surgeon can devote 
the whole of his mind to his own part of the work 
in hand, without having his attention divided to 
make suggestions concerning the anesthetic. 

With regard to instruments, a gall-stone scoop 
is the only special appliance I employ, and all 
the instruments are boiled for half an hour before 
being used. 

My sutures and ligatures are of crude catgut, 
prepared by the iodine process. No. 1 is used 
for ligatures, and No. 2 or No. 3 size for sutures; 
they are strong and reliably aseptic. Since the 
introduction of celluloid thread, I have given up 
the use of silk for sutures, as the former is much 
stronger, ties with a very firm knot, and is easily 
sterilized by boiling. As it is not absorbable, 
I employ it only for the outer or serous suture 
in stitching the incision in the duct in choledo 
chotomy, and for this purpose the No. o or No. 1 
green chromic catgut prepared by the iodine pro 
cess answers equally well, as it does not become 
absorbed before the second or third week. As 
showing the disadvantage of non-absorbable 
sutures, a case came under my notice in which 
a silk suture used in a choledochotomy formed 
the nucleus of another gall-stone, which fortunately 
passed without further operation. 

As sponges I employ sterilized gauze swabs, 
but for keeping the viscera out of the way I use 
large thick gauze pads with a tape attached, to 
the end of which a clip is fixed when the pad is 
passed within the abdomen. The area of opera- 
tion is surrounded by drv sterilized towels, steril- 
ized by dry superheated steam for half an hour. 
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My assistant and I use a gauze mask over the 
head, nose, and mouth, and wear boiled rubber 
gloves. Near the operating-table I keep a bow] 
of sterilized normal saline solution, or of 1 in 2,000 
mercury biniodide solution, in order to lave my 
hands from time to time during the course of the 
operation. The instruments are used out of a 
sterilized normal saline solution, and the swabs 
are used dry. The ligatures are used out of a 
dish containing simple sterilized water. 

The patient is prepared by having an aperient 
given, so as to secure the bowels being moved 
the day before operation, and an enema is given 
the evening before if the operation is to take place 
early the next morning. If there is any feeble 
ness of pulse, five minims of liquor strychnine 
are given subcutaneously on the afternoon and 
evening of the day before operation, and ten min 
ims as soon as the operation has begun. Should 
there be chronic jaundice or a tendency to hemor 
rhage, calcium chloride is given; for, although 
there is a greater tendency to bleeding in chronic 
jaundice from pancreatic disease than when jaun 
dice is due to gall-stone obstruction, I think there 
can be no doubt that in all cholemic conditions 
the blood becomes so altered that the coagula 
bility becomes seriously diminished, and these 
factors demand serious attention before any opera 
tion is undertaken in common-duct 
cholelithiasis. 

After reading Professor Wright’s researches on 
the coagulability of the blood in the British Medi 
cal Journal, December 18, 1891, my mind was 
prepared to grasp the possibility of turning the 
experience gained on dogs to practical uses in the 
human subject, as I had lost two jaundiced 
patients, one in 1888 and one in 1890, from 
persistent oozing of blood subsequent to operation. 
I therefore at once began to employ it in these 
cases, and with benefit. I now always emp ov 
it in jaundiced patients, both before operation, 
in twenty-grain doses, by the mouth, for two days, 
and afterwards, in thirty-grain doses, by the rectum, 
daily, for two or three days, or longer if need- 
ful. 

The skin of the patient over the operation area 
is prepared the day before by thoroughly wash 
ing with soap; if needful, shaving is then done, 
and the whole area is gently rubbed with benzine, 
and again thoroughly washed and dried. A dress 
ing of lint, wet with 1 in 1000 biniodide of mer 
cury in methylated spirit is then applied, and over 
this gutta-percha tissue. The dressing is changed 
early the next morning, and a similar dressing 
applied, to be removed on the operating-table. 

If the patient is feeble, a pint of normal saline 
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solution with an ounce of brandy is given a short 
time before the operation. 

As shock is intensified by exposure to cold, my 
patients are always enveloped in cotton-wool, 
which is conveniently done by making a suit of 
gamgee tissue that can be readily run together 
by the nurses in an hour or two the day before 
operation. 

It will be found that a firm sand-bag, about 
18 inches long by 6 inches wide and 34 inches 
deep, covered with flannel, and placed on the 
operating-table at the liver level, will push the 
spine forward, and with it the liver and bile-ducts, 
so that the common and hepatic ducts are brought 
several inches nearer to the surface. By opening 
out the costal angle and tending to make the 
intestines slip down from the liver, it acts like 
the Trendelenburg position in pelvic surgery. 

Though this method, until I drew attention to 
it, does not seem to have been employed by others, 
I can from ample experience speak well of its 
great utility. 

Instead of the sand-bag, [ have recently employed 
a table known as the Guyot-Greville table, which 
by a simple mechanical arrangement enables the 
liver margin to be made prominent. It is much 
more convenient than the sand-bag, and saves 
trouble. 

OPERATION 

Whereas I used formerly to make a vertical 
incision through the linea semilunaris, I now al- 
ways make my incision over the middle of the 
right rectus in a line parallel with its fibers, which 
are then separated by the finger, the posterior 
sheath of the rectus and peritoneum being divided 
together. Where the gall-bladder is distended, 
and there is no jaundice, a small incision of two 
or three inches only may be required; but when 
it is necessary to explore either the hepatic, com- 
mon, or deeper part of the cystic duct, instead 
of prolonging the incision downwards, as was 
formerly done, I now carry it upwards in the inter- 
val between the ensiform cartilage and the right 
costal margin as high as possible, thus exposing 
the upper surface of the liver very freely It will 
be found that by lifting the lower border of the 
liver in bulk (if needful, first drawing the organ 
downwards from under cover of the ribs), the 
whole of the gall-bladder and the cystic and com- 
mon ducts are brought quite close to the surface; 
and as the gall-bladder is usually strong enough, 
my assistant can take hold of it or of the lower 
edge of the liver with his fingers, and by gentle 
traction can keep the parts well exposed, at the 
same time that, by means of his left hand, with 
a large gauze pad under it, he retracts the left 
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side of the wound and the viscera, which would 
otherwise fall over the common duct and impede 
the view. A gauze pad placed between the fingers 
and the liver prevents the parts slipping when 
grasped. 

It will now be observed that instead of the gall- 
bladder and cystic duct taking a considerable 
angle with the common duct, an almost straight 
passage is found from the fundus of the gall- 
bladder to the entrance of the bile-duct into the 
duodenum, and if adhesions have been thoroughly 
separated, the surgeon has immediately under 
his eye the whole length of the ducts with the 
head of the pancreas and duodenum. So com- 
plete is the exposure, that, if needful, the peri- 
toneum can be incised over the free border of the 
lesser omentum, and the common duct separated 
from the hepatic artery and portal vein, but this 
is not necessary, except where a growth or glands 
have to be excised. The surgeon, whose hands 
are both free, can now deal with the gall-bladder, 
cystic, common, or hepatic ducts quite easily; 
for example, with his left finger and thumb he 
can so manipulate the common or cystic duct as 
to render prominent any concretions which can 
be directly cut down on, the edges of the opening 
in the duct being caught by pressure-forceps. The 
assistant can now take hold of the forceps with 
his left hand, as they, with the sponge, will form 
a sufficient retractor, since the duct is so near 
the surface. 

When the duct is incised there is usually a free 
flow of bile, which, it must be remembered, is 
probably infective, but by inserting a gauze swab 
in the kidney-pouch and rapidly mopping up, by 
means of sterilized gauze pads, the bile as it flows, 
any soiling of surrounding parts is avoided, and 
if thought necessary, the bulk of the infected bile 
can be drawn off by the aspirator, either from 
the gall-bladder or from the common duct above 
the obstruction before the incision into the bile- 
passage is made. 

After removing all obvious concretions, the 
fingers are passed behind the duodenum and along 
the course of the hepatic ducts, to feel if other 
gall-stones are hidden there, and when the com- 
mon duct has been incised, a gall-stone scoop — 
the only special instrument I use — is passed into 
the primary division of the hepatic duct in the liver, 
and down to the duodenal orifice of the common 
duct, and to insure the opening into the duodenum 
being patent, a long probe is passed into the bowel. 

The incision into the bile-duct, if one has been 
made, is now closed by an ordinary curved round 
needle (sewing-needle pattern), held in the fingers 
without any needle-holder, a continuous catgut 
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suture being used for the margins of the duct 
proper, and a continuous fine green catgut or spun 
celluloid thread being employed to close the peri- 
toneal edges of the duct. 

Where the gall-bladder is contracted and the 
pancreas is indurated and swollen from chronic 
pancreatitis, and likely to exert pressure for a 
time on the common duct, I insert a drainage- 
tube directly into the duct, passing it upwards 
into the hepatic duct, and closing the opening 
around it by a purse-string suture, the tube being 
fixed into the opening by a catgut stitch, which 
will hold for about a week; but where this is not 
done, and the size of the gall-bladder will permit 
it, I usually fix a drainage-tube into the fundus 
of the gall-bladder in the same way, as this drains 
away all infected bile and avoids pressure on the 
newly sutured opening in the duct. 

So easy is it to remove impacted stones after 
this method of exposure, that I now never spend 
a long time in manipulating stones impacted 
deeply, even in the cystic duct, but at once incise 
the duct, remove the concretions, and close the 
opening without damaging the duct by much pres- 
sure and prolonged manipulation. 

Although there is seldom any fear of leakage 
or of infection, yet, where the ducts have been 
incised and extensive adhesions separated, there 
is usually some tendency to pouring out of fluid 
in the first few hours. I therefore generally insert 
a gauze drain through a split drainage-tube, bring- 
ing it out by the side of the gall-bladder drain. 
This is usually removed within twenty-four hours. 

The wound is closed by continuous catgut su- 
tures, first to peritoneum and deep rectus sheath, 
and next to the anterior rectus sheath. In order 
to strengthen the wound, I generally apply about 
four or six chromic catgut sutures, taking up all 
the thickness of the abdominal wall, except the 
skin; these are knotted and cut off short before 
the skin edges are approximated. Lastly, the 
skin margins are brought together by means of 
a few interrupted silkworm-gut sutures inserted 
quite an inch from the line of incision, and brought 
out an inch beyond the incision on the other side, 
so as to allow the edges to fall together without 
tension, thus securing union by first intention; 
or the edges of the skin may be approximated 
by Michel’s metal clamps—a method I now 
regularly employ. 

To those having little experience in these opera- 
tions, the modifications I have employed may 
seem trivial, but to those who have experienced 
the difficulties of the ordinary operation of remov- 
ing gall-stones from a contracted gall-bladder, or 
from the cystic or common ducts, I feel sure the 
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method I have described, which enables the whole 
of the bile-passages to be dealt with as a straight 
tube close to the surface, will be sufficiently appre- 
ciated. 

In these operations I employ forcipressure for 
the immediate arrest of hemorrhage; but I find 
it is more satisfactory, also, to ligature all the 
bleeding points, as in jaundiced cases the com- 
pressed and unligatured vessels are apt to bleed 
subsequently and to lead to complications that 
are avoidable by careful hemostasis. For the 
same reason, I prefer to divide and ligature firm 
visceral, especially hepatic, adhesions, where that 
is practicable, rather than, as formerly, to sepa 
rate them with the finger or tear them through. 

If the liver be slightly torn in separating adhe 
sions, the bleeding must be carefully arrested be 
fore the abdomen is closed. Sponge pressure is 
usually sufficient if the laceration be small, but 
if the laceration be extensive, deep catgut sutures, 
applied by means of a round intestinal needle, 
will usually accomplish the desired effect; or, 
this failing, gauze pressure, the plug being left 
in until it becomes loose, will be certain to answer. 

Nothing can be simpler than an ordinary chole 
cystotomy with a distended gall-bladder, or even 
with a gall-bladder of ordinary size, where a small 
incision suffices to expose the sac, which is emptied 
by the aspirator. The collapsed sac is then brought 
through the wound and surrounded by sterilized 
gauze; it is then incised through the point where 
the needle was inserted, and through the wound 
in the fundus the gall-stone scoop is inserted and 
all gall-stones are removed, a probe or the finger 
being emploved to prove the ducts clear. A firm 
rubber tube, much firmer than the drainage-tubes 
ordinarily sold, is then inserted from a half-inch 
to one inch into the gall-bladder, the edges of the 
incision being drawn firmly around it by a catgut 
suture, which is tied and cut short, the tube being 
fixed in position by a catgut suture, which trans- 
fixes the tube and the edges of the incision in the 
gall-bladder. The edges of the incision in the 
gall-bladder are then fixed to the aponeurosis by 
two or three No. o catgut stitches, but never to 
the skin, unless a permanent biliary fistula is in- 
tended. This tube is sufficiently long to pass 
into a bottle by the side of the patient; it drains 
all the bile away from the wound; and by the 
time the catgut has dissolved, the wound will have 
healed by first intention, except where the tube 
was, and that part heals by granulation within 
the next week or two if the ducts are clear. 

What has been called the ‘‘ideal’” operation, 
in which the opening into the gall-bladder is im- 
mediately closed- and returned into the abdomen, 
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was suggested by Langenbach; but as it does 
away with the beneficial effects of drainage, and 
is, Moreover, attended with more risk than the 
ordinary operation I have described, I never 
employ it. 

Another modification, suggested by Bloch, is 
that of performing cholecystotomy in two stages. 
The operation consists in incising the parietes un- 
til the peritoneum is reached, though not opened; 
the wound is then packed with gauze, and left 
for several days, when adhesions will have formed 
between the gall-bladder and the parietal peri- 
toneum. The gall-bladder can then be safely 
opened; or if the peritoneum be opened, the gall- 
bladder is fixed, but not opened until adhesions 
have formed. 

As the method is only available for the sim- 
plest cases — namely, where the gall-bladder is 
distended — as it does away with all chance of 
exploring the ducts by the fingers within the 
abdomen, and as it is frequently followed by fis- 
tula, it needs only to be mentioned to be con- 
demned as clumsy and uncertain, and not so safe 
as the ordinary operation of cholecystotomy. 


MANAGEMENT OF CONTRACTED GALL-BLADDER 

The next question will be, How is the con- 
tracted gall-bladder to be dealt with? If it is 
too small to be brought to the parietes, but suffi- 
ciently large to admit a drainage-tube, the method 


of fixing the tube by purse-string suture just de- 
scribed will be quite safe, even if the opening in 
the gall-bladder has to be left two inches or three 
inches from the surface, for the omentum can be 
made to lie against the tube, and by the time 
that the catgut is dissolved, a track of adhe- 
sions will have formed that will quite effectually 


prevent extravasation; but in order to make 
assurance doubly sure, I frequently insert a split 
drainage-tube with a little gauze in it, quite down 
to the gall-bladder, and bring it out by the side 
of the first tube. 

If the gall-bladder be so contracted as to be 
incapable of admitting a tube, it may either be 
closed by suture, the line of union being protected 
from hurtful leakage by a strip of gauze laid over 
it and brought to the surface through a rubber 
tube, or the contracted and useless remains of the 
gall-bladder may be removed by cholecystectomy. 

Before I adopted the method for complete ex- 
posure of the whole biliary passages, which I now 
employ, I frequently left the shriveled and use- 
less gall-bladder after clearing out its contents, 
with the result that relapse sometimes occurred, 
and cholecystectomy had subsequently to be faced. 

This experience led me to adopt the operation 
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of cholecystectomy in certain cases, where to leave 
the gall-bladder means leaving a useless and dis- 
eased appendage lined with mucous membrane 
that is certain to secrete mucus, apt to be retained, 
owing to the cystic duct contracting and becom- 
ing strictured as the result of long-continued irri- 
tation and ulceration. This mucus, retained under 
tension, becomes infected, and a state of affairs 
much resembling chronic appendicitis is apt to 
continue, until either the gall-bladder undergoes 
atrophy and absorption (a condition which may 
be termed cholecystitis obliterans, and which I 
have seen on several occasions), or the patient is 
worn out by repeated attacks of pain and chronic 
septicemia, unless a further operation is under- 
taken to remove the offending organ. 


INDICATIONS FOR CHOLECYSTECTOMY 

Cholecystectomy is indicated in the following 
conditions: 

1. In cancer or other new growths, where the 
disease is local and limited. 

2. In contracted and useless gall-bladder, the 
result of repeated attacks of cholecystitis. 

3. In dilated or hypertrophied  gall-bladder 
resulting from obstruction in the cystic duct. 

(a) Always, if resulting from stricture. 

(6) Usually, if resulting from impacted gall- 
stones, which may have induced ulceration that 
will subsequently lead to stricture. 

(c) Usually, if resulting from kinking of the 
cystic duct or from adhesions. 

4. In phlegmonous or gangrenous cholecys- 
titis. 

5. In empyema of the gall-bladder. 

6. In calcareous degeneration of the gall-bladder. 

7. In mucous fistula of the gall-bladder, the 
result of stricture or other obstruction of the cystic 
duct. 

8. In gunshot or other serious injuries of the 
gall-bladder or cystic duct. 

It is unnecessary in ordinary cholelithiasis, 
where the gall-bladder is not seriously damaged, 
and where the cystic duct is not ulcerated or nar- 
rowed by stricture; and it is contraindicated in 
all cases where the surgeon cannot be certain that 
the deeper bile-passages are free from obstruc- 
tion, unless at the same time the cystic or com- 
mon ducts be short-circuited into the intestine. 


METHOD OF PERFORMING CHOLECSTECTOMY 


Under certain conditions, which I have pre- 
viously mentioned, it is desirable to perform chole- 
cystectomy, which may be done as follows: The 
cystic duct is seized a little beyond its entrance 
into the common duct by means of strong pressure- 
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forceps, which at the same time grasp the cystic 
artery, and thus control bleeding during the re- 
maining stages of the operation. Another pair 
of pressure-forceps is employed to seize the cystic 
duct half an inch nearer to the gall-bladder, and 
between the two forceps the duct is divided. The 
finger or a blunt dissector can now be used to 
separate the gall-bladder from its bed, and as it 
is separated, the peritoneum on each side is divided 
by scissors one third of an inch from its reflec- 
tion into the liver, care being taken to avoid wound- 
ing the liver. Sometimes it is easier to carry the 
separation from above downwards, but usually 
the dissection can be more easily effected from 
below upwards. Any bleeding-points may be 
now ligatured, and the cystic artery, which was 
divided between the clamps, can be seen and 
readily secured by ligature. The open end of 
the cystic duct is now seized and ligatured, and 
the stump buried beneath the peritoneum, which is 
readily brought over it, the suture being continued 
upwards, bringing together the cut peritoneal 
edges on each side of the ‘gall-bladder fissure of 
the liver, so as to obliterate the fissure and leave 
no dead space. A gauze drain may be passed 
down to the duct, but this is not absolutely neces- 
sary if the operation has been cleanly conducted. 
Where there is any infection of the common duct 
or of the liver-ducts, it is advisable to insert a 
drainage-tube into the divided and open end of 
the duct, the tube being fixed in place by a cat- 
gut suture and surrounded by a purse-string suture 
of catgut; this will remain in situ for a week, 
without any fear of leakage, and by the time the 
catgut has dissolved, a track will have been isolated 
from the general cavity of the peritoneum, so that 
the tube may be safely removed then, or left in 
longer should more prolonged drainage be neces- 
sary. The form of tube I usually employ is a No. 
12 Jacques catheter. In order to avoid visceral 
adhesions, I usually bring the right border of the 
omentum up and place it between the tube and 
the viscera. 

If the patency of the common duct is doubtful, 
and yet the gall-bladder is too badly damaged to 
be safely retained, the cystic duct may be cut 
long and the open end anastomosed into the duo- 
denum, either directly by suture or by means of 
a small decalcified bone bobbin, ora small Murphy 
button, so as permanently to short-circuit the 
obstruction. This may be advisable in cases 
where the pancreas is inflamed and compressing 
the common bile-duct. 

After cholecystectomy in the case of a 
cystic duct, where the ultimate patency 
common duct is questionable, the open 


dilated 
of the 
end of 
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the duct may be connected to the bowel by chol. 
edochenterostomy. 

If, as frequently happens, gall-stones are so 
firmly fixed in the cystic duct that they cannot 
be pressed backward into the gall-bladder, and it 
is felt that cholecystectomy is undesirable, it is 
better not to use force, but to incise the duct over 
the stone, and after clearing the duct, to close it 
by a double row of sutures to mucous membrane 
and serous coat respectively. 

If the concretions are in the common duct, either 
fixed or floating, it is just as easy, with the duct 
well under the eve and near the surface, to incise 
it and remove the stones as it is to open the gall 
bladder. All such instruments as handled needles 
and Halsted’s hammer are quite unnecessary, 
for the incision in the duct can as readily be closed 
by means of a curved round needle (sewing-needle 
pattern) in the fingers as by any more complicated 
apparatus. But, before closing the duct, it is of 
the utmost importance to ascertain that there are 
no stones left either in the ampulla of Vater or 
in the hepatic duct; and although the fingers 
manipulating the outside of the ducts can give 
information as to any large stones, it would be 
easy to overlook small ones, unless the scoop is 
passed freely upwards into the hepatic ducts and 
downwards behind the duodenum, or, if necessary, 
the opening in the duct can be made sufficiently 
large to admit the finger for exploration. I usually 
pass a large probe down into the duodenum through 
the papilla to be sure that the passage is quite free. 
In one case, not being able to pass the probe beyond 
the papilla, I opened the duodenum, and found 
a stricture of the common duct close to its ter 
mination, which I divided after freely laying the 
papilla open over a director. 

In quite a number of cases, after the common 
duct has been cleared, I have found stones in the 
hepatic ducts, which I have removed by the scoop. 

In some cases the common bile-duct is found 
dilated to the size of the small intestine, and if 
the gall-bladder and cystic duct are small, and 
so contracted as to be useless for drainage, a firm 
rubber tube is inserted into the incision in the 
duct, and pushed a little way up into the hepatic 
duct, the tube being surrounded by a purse-string 
suture and fixed in position by one or two catgut 
stitches. 

DUODENOCHOLEDOCHOTOMY 


If a stone is impacted in the duodenal end of 
the common duct, it may sometimes be more easily 
reached through a vertical incision in the second 
part of the duodenum, when the concretions can 
be directly cut down on through the posterior wall 
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of the duodenum close to the papilla, or the papilla 
can be laid open over a director; it is then easy 
to pass the gall-stone scoop up the common duct 
in order to be certain that it is free from concre- 
tions. All that is now necessary is to close the 
anterior duodenal wound by a continuous catgut 
suture for the mucous membrane, and a con- 
tinuous silk or celluloid thread for the serous mar- 
gins. With the better exposure of the common 
duct secured by the new operation, duodeno- 
choledochotomy will be seldom called for, as the 
gall-stone scoop can so freely be used through the 
incised duct. 
CHOLECYSTENTEROSTOMY 

Cholecystenterostomy has been advocated by 
some surgeons for obstruction in the common 
duct by gall-stones, the gall-bladder being con- 
nected to the duodenum or colon. In my earlier 
practice I performed a number of these operations, 
but since I adopted the easy and effectual method 
of exposing the whole length of the bile-ducts, 
I have practically discarded this operation for 
common-duct cholelithiasis, for it leaves the cause 
untouched, and should the artificial opening close, 
the symptoms inevitably return. The junction 
of the viscera may be effected either by means of 
simple suture, or by suture over a small decalci- 
fied bone bobbin or by a Murphy button. As to 
the point of junction, the cases in which | have 
joined the gall-bladder to the colon have done 
well, and as the operation is very much easier, 
I should certainly advocate and practise it in 
future, if called on to perform cholecystenteros- 
tomy, simply as a means of giving relief, as in 
cancer of the head of the pancreas; though I pre- 
fer to make the anastomosis into the duodenum 
when the passage has to be a permanent one. 
Mobilization of the duodenum makes the operation 
an easy one, as a clamp can be used, and for 
this purpose I use a clamp with blades so curved 
as to make a half-circle with a diameter of about 
three inches. 

The only cases in which I should now think it jus- 
tifiable to perform cholecystenterostomy are those 
in which the obstruction is or may be a permanent 
one; for instance, in cancer of the head of the 
pancreas and growth or stricture of the common 
duct, or where long-continued drainage is neces- 
sary, as in interstitial pancreatitis compressing the 
bile-ducts. 

MALIGNANT 

Where gall-stones are associated with cancer 
of the gall-bladder, liver, or pylorus, a much more 
extensive operation may have to be done, as in 
the following cases: 


DISEASE 
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Excision of cancer oj liver and gall-bladder. 
Recovery. 

Aman, aged 46. Seven years gall-stone attacks. 
Infective cholangitis. Loss of four stones in. 
weight. Jaundice. 

Operation June 26, 1899. Tumor of liver ad- 
joining gall-bladder excised by wedge-shaped incis- 
ion. Fundus of gall-bladder also removed. Large 
number of gall-stones removed and cholecystenter- 
ostomy performed. Complete and perfect recovery. 
Patient in excellent health at present time, over 
six years after operation. Microscope showed 
disease removed to be cancer. 

Excision of cancer from liver, gall-bladder, and 
plyorus. Recovery. 

A woman, aged 63. History of pain and jaun- 
dice. Great loss of flesh and strength. Tumor 
in gall-bladder region. 

Operation August 10, 1900. Cholecystectomy, 
pylorectomy, and partial hepatectomy performed. 
Good recovery. Patient well and in good health 
over five years later. Microscopic examination 
showed the disease to be cancer. 

But these are exceptional cases, as there were 
no secondary manifestations of disease in the liver 
or elsewhere. Had there been such, I should 
have simply concluded the operation as an explora- 
tory one. 


INTERVISCERAL FISTULA 


In detaching adhesions it may be found that 
there is a fistula between the gall-bladder and 
stomach, pylorus, or bowel, and a careful search 
must always be made for this, lest an opening 
into one of the hollow viscera be left, which would 


probably mean extravasation and death. The 
following are examples of intervisceral fistula: 

Closure of fistula between gall-bladder and stomach. 
Recovery. 

Mrs. H., aged 60. Attacks of gall-stone pain 
for fifteen months; lately very frequent, and fol- 
lowed by slight jaundice. Constant dyspepsia, with 
frequent vomiting and steady loss of flesh. 

Operation July 7, 1898. The stomach was 
found firmly adherent to the gall-bladder, and 
on separating the adhesions, a fistula between the 
gall-bladder and stomach was found. The edges 
of the stomach fistula were pared, and the open- 
ing was closed with two rows of sutures. Through 
the fistula in the gall-bladder the gall-stones were 
removed and drainage carried out. The patient 
made an excellent recovery and is now in good 
health. 

Closure of fistula between gall-bladder and colon; 
cholecystectomy. Recovery. 


A man, aged 50. No history of spasms. First 
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attack of gall-stone colic in October, 1897, followed 
by jaundice; severe seizures in December, 1897, 
with jaundice lasting two months, and associated 
with ague-like seizures. Slight attacks for a 
year, and then one very severe, in December, 1898, 
and again in January, 1899. During the whole 
period the icterus deepened after each attack, and 
occasionally rigors occurred; lost over 24 stones 
in weight; jaundiced, but not deeply; liver not 
enlarged; no tumor of gall-bladder; tenderness 
above and to right of umbilicus; well-marked 
dilatation of stomach. 

Operation January 28, 1900. Fistula between 
shrunken gall-bladder and colon discovered; 
cystic duct shrunken; common duct dilated to 
size of small intestine and containing large float- 
ing gall-stone; calculus crushed and fragments 
manipulated back through cystic duct; cholecys- 
tectomy; tubeintroduced into common duct through 
cystic duct; fistulous opening into colon closed. 
Uninterrupted recovery. 


GALL-STONES AND PYLORIC STENOSIS 


If with the gall-stones pyloric stenosis be found, 
then pyloroplasty or gastroenterostomy will have 
to be performed, as in the following case: 

Cholecystotomy; choledochotomy; pyloro plasty. 

Miss T., aged 45. History of gall-stone attacks 
with slight jaundice for several years. History 
of gastric ulceration with stomach symptoms for 
two years. Great loss of weight and strength. 
Dilatation of stomach, and tenderness over gall- 
bladder region, but no tumor. Operation August 
5, 1901. Pyloric stenosis with dilatation of stomach, 
and gall-stones in gall-bladder and common duct 
found; twenty gall-stones removed from gall-bladder 
by cholecystotomy, and two removed from com- 
mon duct by choledochotomy. Pylorus treated by 
pyloroplasty. Smooth and rapid recovery. July, 
1905, patient very well, and had gained over two 
stones in weight. 

Cholecystotomy; excision of a chronic gastric ulcer; 
posterior gastroenterostomy. Recovery. 

Mr. S., aged 55. History of indigestion for 
several years; loss of flesh for six months. Tumor 
of pylorus and of gall-bladder felt. 

Operation February 19, 1903. Chronic gastric 
ulcer excised and posterior gastroenterostomy 
performed as pylorus was hypertrophied. Gall- 
bladder full of small calculi and mucus, emptied 
and drained. Patient well, 1906. 


CHOLELITHIASIS WITH CHRONIC INTERSTITIAL 
PANCREATITIS 
In common-duct cholelithiasis, especially where 
there is a small floating gall-stone, it is common 
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to find the head of the pancreas enlarged and hard 
the result of chronic pancreatitis. This will give 
rise to the suspicion of cancer of the head of the 
pancreas, and may lead to an unfavorable prog- 
nosis being given, but the following, out of many 
cases that I have had, shows that the condition 
is a curable one. Moreover, a careful examina 
tion of the urine and fzces before operation is 
capable of giving such information that the ques- 
tion of malignancy can, as a rule, be eliminated. 

Enlargement oj head oj pancreas, suggesting ma 
lignant disease; cholecystenterostomy. Recovery. 

On October 20, 1899, I was asked to see a lady, 
aged 51, who had been suffering for three years 
from attacks resembling those of gall-stones, each 
attack being followed by jaundice. During the 
past fourteen weeks the seizures had been more 
frequent and severe, and jaundice had never quite 
cleared away before another attack came. She 
had lost flesh and strength considerably, and had 
vomited from time to time between the attacks. 
Her digestion was much impaired, and there was 
want of appetite. She had had no rigors, and 
had only slight fever at the time of each seizure. 
The urine contained abundant lithates and a 
slight trace of albumin, but no sugar. On ex 
amination, the abdomen showed no manifest 
enlargement of the liver or gall-bladder, but some 
tenderness over the gall-bladder and at the epi- 
gastrium, where there was an indefinite sense of 
fullness 

Operation October 23, 1899. After detaching 
numerous’ adhesions, fifteen gall-stones were 
removed from the cystic and common ducts, but 
as a large nodular mass was occupying the head 
of the pancreas and partly obstructing the com 
mon duct, it was deemed advisable to perform 
cholecystenterostomy so as to make a permanent 
opening between the fundus of the gall-bladder 
and duodenum. The tumor gave the impres- 
sion that it was malignant. Recovery was, how- 
ever, uninterrupted; the button was passed on 
the tenth day, the wound healed by first intention, 
and the patient immediately began to put on flesh. 
She returned home, and has since been perfectly 
well in every respect. It is now nearly six years 
since the operation, and her health, I am informed, 
is perfect. 

For other cases, see Montreal Medical Journal, 
November, 1904, and Lancet, March and April, 
1904, and December 23, 1905. 

I have entirely given up cholelithotrity as a set 
operation, as, although in my earlier cases it 
answered well in some cases, in several the frag- 
ments did not pass, and gave further trouble or 
led to relapse.. Moreover, the very complete 
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exposure which the operation I have described 
gives renders all uncertain methods, such as 
crushing, quite unnecessary. 

It would be easy from my own experience to 
add to the number of examples of each operation 
that I have described. Some hundreds of cases 
have been reported or referred to in the third edi- 
tion of my work, Diseases of the Gall-bladder and 
Bile-ducts (Bailliere, Tindall, and Cox). 


AFTER-TREATMENT 


It only remains for me now to refer to the after 
treatment, which, as I previously said, I consider 
almost as important as the operation itself. 

Expedition in operating is an important factor 
in lessening shock, especially in abdominal sur- 
gery, for it stands to reason that prolonged manipu- 
lation and exposure of the viscera, in patients so 
ill as the class of cases we are now considering 
must generally be, will be badly borne, for it is 
not only the work of the surgeon but the deep 
anesthesia, that adds to the shock, since for these 
operations to be expeditiously performed the 
muscles must be well relaxed. Choledochotomy 
should occupy from half an hour to an hour, and 
only in case of unusual complications, a little 
longer. 

After operation a pint of saline fluid with one 
ounce of brandy is given by enema, this being 
repeated if called for. 


Subcutaneous injections of saline fluid or intra- 
venous infusion are very rarely required. 

Beyond teaspoonfuls of hot water or hot tea 
from time to time, all feeding is by the rectum 
for the first twenty-four hours, though, if there 
is no vomiting, the teaspoonful of water is in- 
creased to a tablespoonful, or even two, every 


hour. After forty-eight hours, if there is no 
vomiting, milk and soda and _ barley-water can 
be freely given. <A little plasmon dissolved in the 
tea or beef-tea or barley-water adds considerably 
to the nutritive value of the fluid. Light custard 
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pudding is usually given on the third day, fish 
on the fourth, and chicken on the fifth, after 
which the diet becomes almost normal. 

The bowels are not disturbed before the third 
day, and then only by enema, unless there is 
vomiting or distension; and in case of either of 
these complications, a grain of calomel is admin- 
istered and followed by two ounces of Apenta 
water every two hours until it acts or until flatus 
passes freely, this being at times helped by the 
rectal tube or by a turpentine enema. Morphia 
is avoided after all my abdominal operations, as 
it tends to paralyze the intestines and leads to an 
accumulation of flatus. I believe that abstention 
from the use of morphine isa great feature in 
the success of abdominal surgery, just as I feel 
sure that in the past it has killed many patients 
who would otherwise have done well. 

If a sedative is needed, ten grains of aspirine 
will be found useful, and this can be repeated 
in two hours if required. In case of vomiting 
being troublesome or epigastric distension per- 
sisting, gastric lavage will be found useful, and 
when the stomach is emptied, a dose of Apenta 
water may be left in it to incite peristalsis. Under 
these circumstances, no food or fluid is allowed 
by mouth, but plenty of fluid in the shape of 
normal saline is given by rectum. 

As a rule, recovery is uneventful, and, for the 
most part, after-treatment is negative. The 
stitches are removed on the eighth day, and the 
tube generally comes away about the same time; 
the wound generally will have healed by first 
intention, and the spot where the tube was heals 
by granulation. The dressings are of the simplest 
— sterilized gauze and_ sterilized wool being 
employed as a rule, double cyanide gauze being 
sometimes used next to the wound. 

The chief lessons I have to teach are, that we 
should operate earlier before serious complica- 
tions have ensued, and that when we do operate, 
we should be thorough, expeditious, and careful. 
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CO-OPERATION AMONG THE 
GERMAN UNIVERSITIES 

A tribute has been recently paid to the 

The 


Japanese, who have shown themselves so 


excellence of German medical literature. 


discriminating in selecting the best from each 
of the Western nations, have made the study 
of German, not of English or French, obliga- 
tory for students of medicine. 

And in formulated and systematized know]- 
edge, in patient study, in exactness in record 
ing observations, in thoroughness and care, 
and in the amount of writing that shows these 
qualities, German superiority is admitted 
generally. 

There are a number of reasons for this, and 
to two of them I wish to call attention, as being 
worthy of our consideration and imitation. 
The first is, that the writing is done, to a great 
extent, from the laboratories and_ hospitals 
connected with the universities, and therefore 
under the most advantageous conditions, and 
a large part is taken by instructors and assist- 
ants under the direction of the heads of the 
various many 
workers with the opportunity and aptitude 


departments, thus insuring 


for doing painstaking scientific work. Among 


twenty-nine articles in one volume of the 
Beitrage sur Klinischen Chirurgie, one is con 
tributed by Professor von Bruns and one by 
Professor Krénlein; the rest are by assistants, 
instructors, and special students. 

The 


of the German-speaking universities. 


is the co-operation 
The 


contributors to von Bergmann’s text-book of 


second feature 


surgery include the professors and instructors 
from the faculties of thirty-three universities. 
The Beitrage zur Klinischen Chirurgie is edited 
by twenty-nine surgeons from the hospitals 
and clinics of the important cities of Germany, 
Austria, and Switzerland. Such co-operation 
is made possible by the similarity of the 
universities, and by the uniformity of require- 
ments and by the interchange of students and 
Billroth 


Gottingen, 


studied 
Berlin, 
He was first von Langenbeck’s 


professors. For example, 


medicine at Greifswald, 
and Vienna. 
assistant at Berlin, then professor of surgery 
at Ziirich, and finally accepted the chair of 
surgery at Vienna. 

These two features —the share taken by 
the universities in scientific publications and 
the co-operation of the universities — are of 
course not peculiar to Germany. The same 
is equally true in France, Italy, and elsewhere 
on the Continent, but to a much less extent. 

The Révue de Chirurgie is edited by four 
surgeons; three of them from the faculty of 
the University of Paris. The Treatise on Sur- 
gery, edited by Duplay and Réclus, includes 
among the collaborators members of the uni- 
versities at Lyons, Bordeaux, and Montpellier 
But the chief part is played by the University 
of Paris. Of the twenty-six contributors, all 
but four are from that university. 
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An increasing number of our schools of 
medicine are becoming affiliated with general 
universities, and each year these schools are 
contributing a larger share of medical writing. 
But a close relation between the universities 
is made difficult by the differences in require- 
ments, the great distances between our cities, 
and the inadequate recompense offered by the 
universities to professors and instructors, thus 
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failing to insure independence. No such inter- 
change of students and professors as exists 
in the German Universities is at present 
possible. But may we not promote a more 
intimate knowledge of the laboratories and 
hospitals throughout the country and take a 
step toward co-operation by contributing, to 
a larger extent, as universities and hospitals, 
to medical journals ? 
WALTON MartIN, M. D. 
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TRANSACTIONS OF THE CHICAGO GYNECOLOGICAL SOCIETY 


REPORTED BY RUDOLPH W. HOLMES, M.D., 


Stated meeting, February 16, 1906. 
Dr. CHARLEs E. Pappockx in the chair. 


CHORIO-EPITHELIOMA 


Dr. G. W. Boor (by invitation): Mr. President, 
the specimen I have to show you is one of great 
interest to me, because I believe it is a case of 
chorio-epithelioma that developed primarily in an 
ovary of a woman never pregnant. ‘The history 
of the case is as follows: The woman is Irish, 21 
years of age, has been in this country ten months. 
In the old country she worked as a farm-laborer, 
but in this country as housemaid. She says she 
did not notice anything the matter with herself 
until about three or four months preceding the 
operation of removal of this tumor. At that time 
she had what she calls ‘“‘cramps.” From the 
subsequent course of the disease I believe these 
‘cramps’? were the pain of localized peritonitis. 
About the time these ‘‘cramps’’ appeared, she 
noticed that the abdomen began to enlarge. She 
missed two menstrual periods before the operation, 
but while in St. Francis Hospital awaiting operation 
she menstruated three days. The abdomen was 
about the size and shape of a seven months’ preg- 
nancy. The tumor occupied the median line and 
extended above the umbilicus. It completely 
filled the pelvis, so that the finger in the rectum 
could not be passed beside it. The uterus was 
pushed forwards against the pubes. 

The tumor was found, on operation, to be ad- 
herent across the whole width of the omentum and 
along the right side of the abdominal cavity. It 
was adherent to everything in the pelvis, and was 
so friable that it was impossible to ligate any vessels 
in the pelvis. In fact, the tumor broke off in de- 
livery, and the part remaining in the pelvis was 
scooped out by handfuls. After removing as much 
as possible, the growth was seen to have destroved 
the left ovary; the left tube, the uterus, and the 
right tube and ovary being involved only by contact 
with the growth. The uterus and right appendages 
seemed quite normal. The only method that could 
be used to control the hemorrhage was packing 
with hot towels. The condition of the patient 
for several days was desperate, the pulse reaching 
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180. About a week after the operation she de 
veloped a vaginal fwcal fistula, but at the present 
time, two weeks after the operation, this has so far 
closed that only a trace of fecal matter comes 
from it. The patient is getting better rapidly. 
She eats well, looks well, is cheerful, and, in fact, 
appears on the highway to recovery. In places the 
tumor had the appearance of being cystic, but on 
cutting open one of these places it was found to be 
filled with agrumous mass that consisted more of 
broken-down tissues than of serum. Microscopi- 
cally, the sections are seen, in places at least, to 
consist of tissue that may be called chorio-epitheli- 
oma. I showed some of the sections to Professor 
Hektoen this afternoon, and he said one would 
certainly be justified in presenting the case as one of 
chorio-epithelioma. 


Dr. GEORGE SCHMAUCH read a paper entitled 
HISTOLOGICAL AND CLINICAL SIGNIFICANCE OF 
CHORIO-EPHITHELIOMA MALIGNUM. This paper 
will appear in a later issue of SURGERY, GYNE- 
COLOGY AND OBSTETRICS. 

DISCUSSION 

Dr. Emit Ris was asked to open the discussion. 

He said: What interests me particularly in the 
discussion this evening is the great difficulty which 
has been shown to exist in the microscopical diag- 
nosis of these affections. According to the con- 
clusions at which Dr. Schmauch arrives, our ideas 
of chorio-epithelioma have been wrong to a very 
great extent, in so far as our conception of chorio- 
epithelioma as aninvariably malignant tumor was 
concerned. If this subject be investigated in the 
way it has been by Dr. Schmauch to-night, then 
very little ,if any, malignancy remains in the tumor. 
In fact, when we follow up Dr. Schmauch’s reason- 
ing, we come to a point where chorio-epithelioma 
is no more of a malignant growth than a tubal 
pregnancy. 

For clinical purposes, tubal pregnancy has been 
considered equivalent to a malignant growth. 
For instance, Werth says that tubal pregnancy may 
be considered in the light of a malignant growth, 
and that as soon as it is diagnosed it should be 
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removed; nevertheless, tubal pregnancy is not a 
malignant growth. It is true, the development of 
tubal pregnancy is very liable to kill the carrier. 
The development of chorio-epithelioma is also 
very liable to kill the carrier; but, according to 
Dr. Schmauch’s investigations, often not through 
any qualities inherent in the tumor, but through the 
accidents of its development and surgical inter- 
ference with it. That is to say, tubal pregnancy 
may kill, for instance, by causing hemorrhage. 
On the other hand, if no hemorrhage take place, 
we know that tubal pregnancy can go on indefi- 
nitely without killing the patient. If we consider 
chorio-epithelioma as a malignant tumor equiva- 
lent to a carcinoma, the natural conclusion is, that 
if chorio-epithelioma is permitted to go on, it kills 
by its own development, not in the way that tubal 
pregnancy might, say, by causing hemorrhage. 
According to the investigations reported to-night, 
chorio-epithelioma is not a malignant tumor in 
the sense in which caricinoma is. Where do we 
find ourselves? If the microscopical diagnosis is 
not impossible, it is the next thing to it. If there 
are any cases of chorio-epithelioma that are in them- 
selves as malignant as carcinoma is, then, it seems to 
me, an absolutely certain method of microscopical 
diagnosis and of microscopical differentiation of 
that kind of chorio-epithelioma from the other kind 
is so impossible that clinically it is without signifi- 
cance. When we make a diagnosis of carcinoma, 
we do not consider the location of the carcinoma. 
We do not consider the possible interference of 
that carcinoma or its metastases with any other 
organ, and do not make our treatment depend 
upon the location or on the interference of these 
metastases with other organs, but we remove the 
tumor as quickly as we can, because we know that 
it is sure to kill by its own growth. In chorio- 
epithelioma, it appears now that such a tumor can 
grow, and form what we have called metastases 
(though they are not absolutely the same kind of 
metastases as carcinomatous metastases), still, that 
chorio-epithelioma need not kill. 

We must recognize that the symptoms by which 
we have been wont to differentiate malignancy from 
benignancy are of very limited value when it comes 
to a tumor of a chorio-epitheliomatous nature. 

Dr. Schmauch has brought out repeatedly in his 
paper the method by which we arrive primarily at 
the conclusion that certain clinically malignant 
tumors have a certain microscopico-histological 
structure, and that this clinical picture inevitably 
coincides with a certain histological structure, and 
that, inversely, a certain histological picture unfail- 
ingly points to a certain clinical course. How is it 
in chorio-epithelioma ? Not exactly the same thing. 
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In many ways, chorio-epithelioma, its growth and 
its natural course, closely resembles carcinoma, 
that is to say, there is a primary tumor some- 
where that grows, that invades the tissues and 
vessels, that forms metastases which in themselves 
grow. Now, that definition would fit carcinoma 
very closely, and still there is a difference between 
certain forms of chorio-epithelioma and carcinoma. 
We must recognize, when we deal with generative 
processes, with any processes connected with the 
reproduction of the race, that we enter a field in 
which the biology is often different from the 
biology of the mature cell. Consider, if you 
please, that impregnation is a metastasis from 
the male to the female, and that the ovum in 
the uterus is a metastasis from the ovary to the 
uterus. We have two metastases before normal 
development takes place. It should not surprise 
us that processes allied to reproduction, also, are 
different from the ordinary processes of growth 
of mature tissue. It is not permitted to measure 
these processes with the same standard as that by 
which we can measure processes in mature tissue. 

In the early days of our knowledge of chorio- 
epithelioma, the reports of cases that died after 
the development of such tumors were so numerous 
that our ideas of the malignancy of this condition 
seemed to be well borne out by the clinical course 
of the cases. It has taken years of study and 
investigation to find cases in which the primary 
picture seemed to be the same as that in the cases 
that died from the development of the tumor, but 
in which the final outcome of the cases was surpris- 
ingly different. It is a slap in the face of all our 
pathological conceptions to state that a tumor 
developed in the uterus, with or without any met- 
astatic growth in the vagina and other organs, and 
that the woman recovered without operation; still 
that is exactly what has happened in a number of 
cases. ‘The women not only lived, but their uteri 
resumed their normal functions, and the women 
became pregnant afterwards. 

I am entirely unable to advance our knowledge 
in this particular field. I can only express my 
great gratification at the thorough study which the 
Doctor gave us, and have only to add that it re- 
quires a vast additional amount of investigation 
before the final word on this question can be said. 
The great and important outcome of this paper is 
that in syncytioma it is the clinical picture that 
must guide us in the treatment of the case, not so 
much the microscopical investigation of specimens 
alone. Hemorrhage, sloughing, infection, all those 
conditions which we would consider causes for 
interference in an ordinary fibroid, would lead us 
to interference in an ordinary chorio-epithelioma, 
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and in the absence of severe clinical symptoms we 
léarn that in a number of cases we are permitted to 
leave a chorio-epithelioma to itself, without failing 
in our duty to our patients. 

Dr. FRANK A. STAHL: Though I was too late 
to hear all of this paper, I am glad that I heard its 
conclusions. That a chorio-epithelioma presents 
a benignant form as well as a malignant form, the 
only one heretofore recognized, is quite a new 
teaching, and one the histopathologists will find 
well worth their attention. Notwithstanding Dr. 
Ries’s able remarks to the contrary, I think our 
essayist’s position is well taken. Let us picture 
for a moment a case of extrauterine pregnancy, be 
it ovarian, tubal, or abdominal. If its growth can 
be stopped, say, at two weeks after its inception, 
we have a condition similar to a benignant chorio- 
epithelioma. If, as Dr. Schmauch suggested, the 
vital forces or the physiological resistances, local 
and general, of the woman are such that she can 
neutralize the tendency to proliferation of the 
syncytial nucleus, or, as it is usually spoken of, 
the Langhans cell, then we have a disappearance 
of the process and a return to the normal health; 
a benignant expression of this condition. Let 
us go still further. So far as benignant chorio 
epithelioma is concerned, or syncytioma, if we take 
those cases of extrauterine pregnancy which are 
discovered only after an interval of years, of, sav, 
one, six, eight, or twelve years, these cases may 
have become encysted or may have undergone 
calcareous degeneration, or any of the other forms 
of metamorphosis. Is there not here a type of the 
benignant form of the chorio-epithelioma? On 
the other hand, let the vital forces be so weak as not 
to prevent a dangerous tendency to this syncytia] 
proliferation; there will be destruction of maternal 
organization, whether it be from an extrauterine 
pregnancy or from an intrauterine pregnancy. If 
I am not intruding upon some of the points Dr. 
Schmauch has mentioned, in the syncytial prolifer- 
ation of the placental polyp is there not seen a be- 
nignant expression of chorio-epithelial proliferation 
and development? Apropos of the remarks of 
Dr. Ries in regard to the differentiation between 
malignant epithelioma and malignant carcinoma, 
why is it that in the proliferation of epithelioma, 
as in an epithelioma of the inner canthus of the 
eye, we sometimes have recurrence and recovery 
with and without operation? Is there not here a 
suggestion that there isa benignant form of epithe- 
lioma? A case in which an epithelioma recurs 
after it has been excised isa common thing. I have 
acase in point. I recall a woman sixty-five years 
of age, who had received various treatments over 
a period of several years for a small epithelioma of 
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the inner canthus of the eye without benefit. She 
drifted into my hands, being alarmed because her 
physician had said that even should she allow him 
to excise the growth, he could not assure her it 
would not return. It was growing larger. When she 
came to me,she came with the request that I try 
to cure her without excision. I will be frank. I re- 
plied I was not sure that cure would follow without 
the knife; it was rather risky. I would try. You 
may think it sounds like applying a quack remedy. 
I tried the arsenical paste, and the result was that 
after two months’ attention she was apparently 
cured. She remained away for six months, with 
no recurrence of the disease. Then it recurred. 
But the recurrence was not at the point I treated 
in the first instance, but it was an extension of the 
process toward the bridge of the nose. I again 
applied the same remedy, the arsenical paste, and 
after a time had a complete recovery. The woman 
has been well since. It is now three vears since I 
treated her, and she is apparently free from the 
discomforts of which she complained when she 
first came to me. 

In the proliferation of the nuclei of the syncytium 
and the nuclei of the epithelioma, there seems to be 
a similarity in expression. In the subsidence of 
an epithelioma, or of a syncytioma, there is found a 
benignant type of expression. I have tried to ex 
plain this cure of the epithelioma. It is along the 
same line of thought as that Dr. Schmauch has 
touched upon this evening. My explanation reads: 
the irritation caused by the arsenical paste pre 
vented the proliferation of nuclei from radiating 
and spreading themselves into the system, locally 
and generally, and by its application I neutralized 
afresh supply. The physiological resistance of the 
patient, locally and generally, was such that it over 
came the lowered activity of the new growth, and 
the patient recovered. Now, it seems to me we 
have an analogous expression in the uterus. It may 
be that these chorio-epithelioma are benignant 
up to a certain point, but when proliferation takes 
place beyond the neutralizing point of the mater 
nal plasm, then these chorio-epithelioma or syn 
cytiomas with their metastases become malignant. 
Dr. Schmauch’s conclusions seem well taken. 

Dr. ScHMAUCH (closing the discussion): I have 
not very much to add to what I have already said. 
My purpose was to bring out the fact that we 
have to differentiate between two forms of neo- 
plastic formations following pregnancy; namely, 
chorio-epithelioma malignum and harmless chorio 
epitheliomatous proliferations. The difference 
between the two is that a malignant chorio 
epithelioma is a generalized growth. I was very 
anxious to have you understand that we are not 
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able to judge of the nature of this growth by those 
proliferations that are still in connection with 
villi. We find villi inside of the uterus under cer- 
tain conditions, and these villi show, at times, an 
immense proliferation, but we cannot speak of an 
independent malignant growth so long as these 
syncytial masses stay in connection with the villus. 
The ectodermal cells which invade the uterine 
muscles in such cases are those cells which we call 
wander cells. But these cells do not proliferate 
any more. The only form of proliferation of 
these wander cells is what we call atypical 
chorio-epithelioma, which, however, might be only 
the ultimate stage of a typical malignant chorio- 
epithelioma. 

I have here under the microscope a specimen 
of a case reported by a friend of mine, Dr. Grein, 
as chorio-epithelioma malignum after hydatid mole. 
You can see a hematoma formed within the ante- 
rior wall of the uterus, about the size of a pea, and 
from there you see spreading through the uterine 
muscles a lot of wander cells, and they give the 
appearance of cells that are able to proliferate. 
Still, this picture cannot, in my opinion, be taken 
as one of malignant chorio-epithelioma, because 
this uterus has been removed only about a week 
after the removal of the mole. We know that the 
foetal cells stay inside the uterine muscles some- 
times for two months afer birth. Velitz has made 


the statement that he can judge the nature of chorio- 


epitheliomatous proliferations by the appear- 
ance of wander cells in the neighborhood of the 
growth. He has looked up twenty-two cases 
where wander cells were present, and found that 
they were all not malignant. He is, insome way, 
perfectly right. Most of these cases showed an 
excessive proliferation of the chorionic epithelium; 
but in connection with villi, the maternal tissues 
were not invaded by real Langhans cells. But we 
must not forget that we find similar assem- 
blages of wander cells in the destructive mole, as 
well as in the typical chorio-epithelioma. 

In a specimen of early tubal pregnancy under 
the microscope you will see an astonishing condition 
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of the wall of the tube, brought about by the inva- 
sion of trophoblastic cells. And another thing: 
these cells do not look anything more than the 
trophoblasts we find in uterine pregnancy; they are 
perfectly spindle form, and it is difficult to differen- 
tiate them from the connective tissue cells. In 
another specimen you will find larger cells, which 
form the character of wander cells, which lead to 
destruction of the muscles. Some embryologists 
— Minot, for instance — speak justly of a hyner- 
trophic degeneration of the trophoblast. This is 
a strange thing. We find the villi at times grown 
deeply into the uterine muscles. There, as well as 
in extrauterine pregnancy, we notice more prolif- 
eration of the chorionic epithelium than when it 
has grown inside the uterus, when decidua is 
formed, and that partly corroborates the theory 
mentioned by Dr. Stahl, that decidua is nothing 
more than a protective wall against the invading 
trophoblasts. In my opinion, we are able to dif- 
ferentiate by the microscopic picture a benign case 
from a malignant one; but, as I have said, in most 
cases we can only do that after extirpation of the 
uterus, and we will probably, from a clinical 
standpoint, come to the same position that Werth 
has assumed in tubal pregnancy, as mentioned by 
Dr. Ries. 

In the atypical chorio-epithelioma, in molar preg- 
nancy, in the destructive placentary polyp, etc., 
are the walls of the uterine blood-vessels, similar as 
in tubal pregnancy, completely replaced by the 
trophoblastic cells. The elastic fibers and the 
muscles disappear, and the ruptured blood-vessels 
are not able to contract as a normal vessel, and 
consequently will bleed. The continuous hemor- 
rhage might force us at times to remove the uterus, 
but we do not deal with a malignant growth, in 
the pathological sense. Again, we devise against 
operative interference in carcinoma complicated 
by metastases. However, in atypical malignant 
chorio-epithelioma, which, as I think, is always a 
generalized growth, the gynecologist performs the 
most complicated operations, because the nature 
of the growth is misunderstood. 
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Stated meeting, held February 13, 1906. 

The President, Dr. Le Roy Brown, in the 
chair. 

THE LEUCOCYTES IN GYNECOLOGY 

Dr. H. C. Taytor, under the above title, gave 
the results of routine examinations in all cases 
having abdominal symptoms in his service at the 
Roosevelt Hospital, calling all cases normal with 
a total count under 10,000, and with a differential 
count of polynuclears 70 per cent, lymphocytes 
28 per cent, mast cells 5. 

Parovarian Cysts. Eight cases, in which a 
leucocytosis occurred of 18,000; one from a 
twisted pedicle, five times from  suppuration, 
ranging from 9,000 to 26,000. 

Uterine Fibroids. No leucocytosis present, unless 
there was a recent and severe hemorrhage, a com- 
plicating pyosalpinx, or some degenerative process 
A gangrenous fibroid gave 15,000 leucocytes. 
There was no increase in white cells in those 
with slow and continuous bleeding. 

Ectopic Pregnancy. Leucocytosis was present 
in the case recently ruptured and still bleeding, 


in which 25,000 were noted, with a high poly- 
nuclear count. 

Pyosalpinx. 
acute exacerbations, the differential count being 
of the greatest value in diagnosis and considera- 


Thirty-two cases. Present in the 


tion of the progress of the disease. As the acute- 
ness of the symptoms subsided, the total number 
diminished less rapidly than the polynuclear. 
He found the polynuclear count to be a valuable 
indication of the presence of pus, ranging from 
80 per cent to go per cent in 15 cases, and from 
75 per cent to 80 per cent in 7. In one tuber- 
cular case no leucocytosis was present. 

Malignant Disease. In two cases, no leucocy- 
tosis, and in one recurring papillomatous growth, 
there was a count of 14,000. 

Post-operative Leucocytosis. Uniformly present, 
even after simple operation the polynuclears often 
going as high as go per cent. 

It subsided in four to six days, and. may be 
confused with wound infection, phlebitis, pneu- 
monia, and peritonitis. 

His conclusions from these observations were 
that the leucocyte count, especially the differ- 
ential, is of valuable aid, if taken in connection 
with the clinical symptoms. 


SOCIETY 
M.D., Epiror 
DISCUSSION 

Dr. B. C. Hirst of Philadelphia (guest) opened 
the discussion. He thought the leucocyte count 
in gynecology could not be depended upon too 
much, as he had been disappointed in several 
nstances, in making the differential diagnosis 
between tubal pregnancy and suppurative sal- 
pingitis. In other cases, however, it had been 
of distinct value. In obstetrics, he thought it of 
less value than is generally supposed. He had 
seen a number of severe puerperal infections in 
which the blood count had given no information, 
although in the average case the leucocytosis is 
high. He considered an estimation of the red 
cells and the amount of haemoglobin to be of great 
value. In one case of severe anemia and hemo- 
globinemia, following severe mental shock in 
delivery, an operation for repair of the genital 
tract was deferred until improvement was seen in 
the blood count. He had found blood cultures 
of the greatest assistance in clinical work. In 
35 cases of infection after child-birth, abortion, 
and gynecological operations, they had not once 
failed to indicate the true condition. Intrauterine 
cultures, however, had been negative in four cases, 
in which the operative and post-mortem evidence 
showed the blood cultures to be correct. One 
puerperal case, suspected to be typhoid, and from 
which a positive Widal was obtained, was diag- 
nosticated on the medical side to be a strepto- 
coccus infection. After being transferred again 
to the maternity service, blood cultures showed 
the presence of the bacillus typhosus, which was 
also present in the lochia. 

Dr. W. R. NicHotson of Philadelphia (guest) 
stated that the work in the University of Penn- 
sylvania had shown the interindependence between 
intrauterine and blood cultures. He thought 
much of the discrepancy, particularly among the 
earlier workers, was due to faulty technique. He 
does not believe it is always possible to determine 
whether a case is septic or not from intrauterine 
cultures, nor that they enable us to modify greatly 
our plan of treatment, but they may be helpful 
in diagnosis. He considered it more difficult to 
make trustworthy intrauterine cultures than blood 
cultures, because of the dangers of contamination 
from a tract so difficult to render sterile. He 
thought a skilled bacteriologist was as necessary 
for taking the cultures as for doing the labora- 
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tory work. He concluded that the lack of uni- 
formity in results obtained by different observers 
was due: 1. To lack of care in the choice of the 
so-called normal cases ; 2. To the employment 
of a poor technique. He then described his own 
technique, in which, in place of the Déderlein 
tube, or any of its modifications, a_ cervical 
speculum was used as an outer sheath to prevent 
contamination from the cervix. 

Dr. F. L. SONDERN (guest) thought Dr. Taylor’s 
results bore out in a general way his own claim, 
based upon 1,700 surgical cases, that the esti- 
mation of the relative percentage of the poly- 
nuclear cells is of more importance than the 
knowledge of the leucocyte count alone. The 
difference in the causation of the leucocytosis and 
the polynuclear increase should always be borne 
in mind; the former showing the resistance offered 
by the animal economy to the infection, the latter 
being due to the absorption of the toxic material. 
If the pus or inflammatory exudate, although large 
in amount, is surrounded by dense fibrous tissue, 
no absorption of the toxic material occurs, and 
no rise of the polynuclear cells results. This is 
especially true in the pelvis. A fall in both means 
improvement; but in the worst cases a fall in 
the total count — the polynuclear cells remaining 
the same — is indicative of exhausted resistance. 
Inaccurate results may, of course, be due to faulty 
technique. He considers blood cultures to be a 
most valuable aid in exact diagnosis, the former 
negative results being due to the bactericidal action 
of the blood when placed in insufficient amount 
of culture medium. 

Extensive dilution is necessary. He said that 
at Bellevue Hospital, for example, the early diag- 
nosis of typhoid fever is being made more con- 
stantly with the cultures than with the Widal 
test. He thought that in pregnancy, on account 
of the frequency of grave anemia, more attention 
should be paid to examination of the blood. The 
detrimental result to the rapidly growing foetus 
might account for the sub-standard of many in- 
fants. 

Dr. H. J. Botpr expressed surprise at the 
positive results obtained by Dr. Hirst from blood 
cultures in septic or supposed septic cases. An 
experience of three years had been so disap- 
pointing to him, that he had given up hope, with 
the present technique, of coming to any definite 
conclusions in regard to their value. 

Dr. JosePpH BRETTHAUER said that in his service 
at the Mount Sinai Hospital the results of the 
examinations of the blood had not been entirely 
satisfactory. He had seen only one case with a 
positive blood culture recover. He had observed 


that a decrease in the leucocytes with increasing 
or stationary clinical symptoms is invariably in- 
dicative of a fatal termination. 

Dr. W. R. NicHoLson, in closing, suggested 
that an insufficient dilution of the blood might 
account for some of Dr. Boldt’s difficulties. 
Negative intrauterine with a positive blood culture 
means a general infection, with probably uterine 
focus. Ifthe blood is negative and the intrauterine 
culture is positive, the sepsis is limited to the 
endometrium. If both are negative, the case is 
not one of sepsis, but of some general disease. 

Dr. TAyLor, in closing the discussion, siid a 
fall in the number of the polynuclear cells indicates 
that the operation may be deferred. 


PRESENTATION OF SPECIMENS 


Dr. H. J. Botpr presented the following speci- 
mens: 

1. The appendix and tube removed from a pa- 
tient 24 years of age, who had been sick for eight 
weeks with cramps in the abdomen and “spotting” 
for eight weeks. A curettage performed four 
weeks previously for supposed retention of gesta- 
tion products was not followed by relief of the 
pain. A diagnosis of tubal pregnancy seemed 
justified, although there were no evidences of a 
hematocele. The objective symptoms pointed to 
an appendicitis. Two days after the first observa- 
tion, signs of a beginning hematocele determined 
an operation, in which the inflamed appendix was 
found adherent to the right pregnant tube. 

2. A very large cystoma with universal adhe- 
sions, causing only frequent micturition and con- 
stipation. The typical facial expression of a large 
ovarian tumor was present. 

3. A bilateral salpingo-oophoritis, simulating an 
extrauterine pregnancy. The patient, 41 vears of 
age, instead of the normal menstruation, had a 
severe attack of pain, which was followed for four 
weeks by cramp-like pains. A bilateral salpingitis 
nodosa was found, and an ovarian abscess of 
one side had given the physical signs of a hama- 
tocele. 

4. A large ovarian cystoma with 5 twists of its 
pedicle and a twist of 25 degrees of the cervix, 
which was removed from a patient 31 years of 
age, very obese, and with no vaginal signs. She 
had had pain for six weeks. There were univer- 
sal adhesions present. 

5. Bilateral ovarian cystomata, from a patient 
28 years of age, who presented herself because 
of a supposed retroflexion and sterility. Both 
‘umors filled the pelvis. A small zone of ovarian 
stroma in the right tumor was preserved and 
attached to the uterine horn. 
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RECENT RESEARCHES INTO THE BACTERIOL- 
OGY OF PERITONITIS IN RELATION TO PELVIC 
SURGERY. By Percy W. G. Sargent, M. D. 

Sargent does not recognize peritonitis as an 
independent disease, but as a serious complica- 
tion of many widely different pathologic conditions, 
and he gives five ways in which the peritoneum 
may become infected. These are: 1. Through 
accidental or operative wounds; 2. By rupture 
or perforation of a hollow viscus, a cyst, or an 
abscess; 3. By the passage of micro-organisms 
from an inflamed but not perforated hollow viscus, 
cyst, or abscess; 4. By the indirect infection of 
blood extravasated into the peritoneal cavity in 
too great quantity to be disposed of by the natural 
absorptive agency of the peritoneum; 5. By in- 
fections by way of the blood-stream, as in septi- 
cemic peritonitis. 

More important than this is the nature of the 
infection. ‘‘The most important and frequent 
organisms concerned in peritonitis are the staph- 
ylococcus albus and the colon bacillus. After 
these may be placed the streptococcus pyogenes, 
bacillus pyocyaneus, pneumococcus, gonococcus, 
and, rarely, the staphylococcus aureus.’’ Out 
of a total of 258 cases of peritoneal lesions of all 
kinds, the staphylococcus albus was isolated 108 
times, while in 17 cases a similar coccus was pres- 
ent, but not definitely identified. When present 
it is the first organism to appear and the last to 
disappear. The colon bacillus is undoubtedly 
the commonest causative agent, and may exhibit 
a degree of virulence second only to that of the strep- 
tococcus pyogenes. Aside from puerperal infection, 
this latter organism is rarely the cause of peri- 
tonitis, the relative frequency of the various cocci 
becoming altered in female pelvic disease. Here, 
too, they vary greatly in, virulence; hence the 
relatively low mortality from peritonitis in this 
region. 

In gynecological work peritonitis occurs in the 
following conditions: 

1. Extrauterine Gestation. In 17 cases where 
adhesions had formed about the blood-clot, a 


OF SURGERY 


CHARGE OF 


E Wy.tiys ANDREWS, M. D. 
Ws. R. Cussins, M. D. 


white staphylococcus of low virulence was found, 
the same organism which is frequently present in 
cases of intestinal obstruction and _ strangulated 
hernia. Its presence does not clinically signify 
sepsis, yet every case of ruptured tubal pregnancy 
must be regarded as one of peritonitis, mild in 
degree and extent, but essential to a discussion 
of the subject in general. 

2. Salpingitis. This is one of the most com 
mon causes of peritonitis in gynecology. Either 
by direct extension or by rupture, inflammatory 
diseases of the tube give rise to a mild peritoneal 
infection. Andrews showed that in pyosalpinx 
55 per cent contain the gonococcus, 0 per cent 
saphrophytes only, the rest a variety of micro- 
organisms. It cannot be shown that the pelvic 
peritoneum possesses any special property against 
gonorrhoeal infection, whereas Cushing and Young 
have demonstrated the presence of the gonococcus 
in peritonitis. 

3. Inflamed Ovarian Cysts. In three cases 
the colon bacillus was found twice, the staphylo 
coccus albus twice, and the streptococcus pyogenes 
once. These cases are clinically and_ bacterio- 
logically similar to peritonitis arising from appendi 
citis, quite different in character from that due to 
salpingitis. 

4. Infection Connected with Pregnancy. Many 
of these cases are of streptococcic origin, the most 
virulent peritonitis known, and almost uniformly 
fatal. Some forms of streptococci may be less 
virulent than others, but of this we have no positive 
evidence as yet. 

5. Accidental Injections. Post-operative _ peri- 
tonitis is the most varied of all in bacterial find- 
ings. Almost any of the pyogenic organisms 
may be discovered. One fatal case, resulting 
from a pelvic abscess, revealed a pure culture of 
the bacillus pyocyaneus; a second case, with re- 
covery, disclosed the staphylococcus aureus only; 
a third, that was fatal, was due to pneumococcus 
infection, though there is also some question here 
as to the presence of the gonococcus. 

The treatment is considered under three heads. 
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1. Operation. Recovery depends chiefly upon 
the so-called “tolerance” of the peritoneum, the 
value of which, in turn, rests upon the leucocytosis 
and the ability of the white-blood cells to act as 
phagocytes. Therefore the operator must not inter- 
fere with this natural mode of resistance. Douch- 
ing or evisceration may do more harm than good. 
Gentle local mopping, with or without drainage, 
is all that should be attempted. 

This is particularly important in the more viru- 
lent infections, where there is so often a circum- 
scribing exudate at a distance from the primary 
focus of infection, while, on the other hand, in 
the milder infections, as that occurring about a 
tubal pregnancy, removal and irrigation will be 
harmless. As to drainage, while it is as vet a 
disputed question, bacteriology, as well as practi- 
cal experience, teaches that a drain is unnecessary 
in peritonitis following intraperitoneal hemorrhage 
and pyosalpinx, but that the more severe infec- 
tions, such as that resulting from gangrenous or 
suppurating ovarian cyst, require some form of 
drainage. Localized pus collections, of course, are 
practically extraperitoneal, and require the same 
treatment as do abscesses in any other part of the 
body. 

2. Drugs. A dose of opium may just turn the 
balance against recovery, when a purge calculated 
to stimulate intestinal movements might have 
saved the patient’s life. Morphine also inhibits 
leucocytosis, as well as masks symptoms. 

3. Specific Serum. The intelligent application 
to particular cases of the various sera obtainable 
is of value. ‘‘A multivalent serum should be 
preferred to one prepared from a single strain of 
the organism in question; the dosage should be 
much larger than that usually employed; it should 
never be given merely as a last resource in desperate 
cases, for moribund tissues are incapable of re- 
sponding to the serum, or even, in some instances 
of absorbing it from the site of inoculation.” — 
Journal ej Obst. and Gyn. of the Brit. Emp., ix, 
p- 3. March, 1906. 

CAREY CULBERTSON, M. D. 


SURGICAL TREATMENT OF GOITER, BASED 
upon Two HunpDRED OperRATIons. By C. H. 
Mayo, A. M., M. D., Rochester, Minnesota. 

' The neck is a field for specialism in surgery with 
diseases of the thyroid gland, one of the numerous 
attractions. Accessory thyroids usually are but 
lost or unattached parts of gland in lines of develop- 
ment. Statistics on myxcedema following oper- 
ation are unimportant in this country as yet, 
from infrequency of complete operation. Many 
cases of partial and even complete myxoedema 
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without operation are overlooked. Large cystic 
and incapsulated tumors within the gland can 
be enucleated to save useful gland substance. 
Graves’s disease should have one lobe and 
isthmus removed, if recurrence of symptoms re- 
move lower part of remaining lobe. In the worst 
cases this should be done at the primary operation. 
Operation in Basedow’s disease no longer is experi- 
mental; medical and serum theraphy are still under 
discussion. Fearing malignancy, early operations 
are recommended in irregular and hard tumors; 
transverse section of skin and platysma muscle 
with muscle section of omohyoid, sternothyroid, 
and hyoid as high as thyroid cartilage to preserve 
intact their nerve-supply, in cases where necessary 
to obtain greater space. More than half the oper- 
ations upon the thyroid gland are those of ex- 
pediency. It is therefore necessary that a low 
mortality rate accompany operations for goiter. 
During the last fifty years this has been reduced 
from forty per cent to a fraction of one per cent. 
In a total of over two hundred operations upon the 
gland, if the cases of exophthalmic goiter and malig- 
nancy are excluded, there was but one death. — 
Abstract of Paper Read before the Missouri Valley 
Medical Association, March 22, 1906. 


THE MOVEMENTS OF THE STOMACH AND 
INTESTINES IN SOME SURGICAL CONDITIONS. 
By Walter B. Cannon, M.D., and Fred T. 
Murphy, M. D. 

In studying the movements of the stomach and 
intestines in some surgical conditions, animals 
were etherized usually one half-hour, operated 
upon, and subsequently fed food mixed with a 
small amount of subnitrate of bismuth. Fluoro- 
scopic observations of the changes in the contents 
of the alimentary canal were then made by means 
of the Réntgen rays. 

After high intestinal section and suture, gastric 
peristalsis is not interfered with. But for almost 
six hours after recovery from the ether the pylorus 
remains tightly closed against the peristaltic pres- 
sure, and does not permit the food to pass into 
the injured gut. There is a striking coincidence 
between the duration of the delay of the discharge 
from the stomach and the period of primary ce- 
menting of intestinal wounds. 

After end-to-end suture of the severed intestine, 
no inefficiency of the gut in the region of suture 
is observed; but after lateral anastomosis there 
was always an accumulation of food in the chamber 
formed by the apposed loops. The cutting of the 
circular fibers in this operation destroys sufficient 
peristalsis at the junction, unless the circular mus- 
cles of both loops work in co-ordination. As they 
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do not so act, at least for days and probably for 
weeks, following operation, lateral anastomosis is 
not so ideal an operation as the end-to-end union. 

In case of intestinal obstruction, food leaves 
the stomach without delay. As it accumulates 
above the obstruction, violent peristalsis repeatedly 
occurs, tending to force the food past the obstacle. 
The peristalsis alternates with vigorous segment- 
ing movements. After such turbulent treatment, 
the food has been observed moving swiftly back- 
ward to the stomach, along the course traversed 
in its passage from the stomach to the region of 
obstruction. 

After thrombosis and embolism, there is usually 
no movement of stomach or intestine; the food 
lies quietly in the stomach until discharged by 
emesis. In one case, gastric peristalsis was ob- 
served for some hours, and a slight amount of 
food was discharged into the intestine, but it 
gathered above the infarcated region and was not 
advanced farther. 

In studying the conditions attending operation 
as possible causes of post-operative paralysis of 
the alimentary canal, etherization one half or one 
and a half hours was found not to delay to any 
marked degree the discharge of food from the 
stomach; exposure to air and unusual cooling of 
the gut likewise caused no noteworthy delay; but 
by far the most striking effects were seen after 
handling the digestive organs. Even with most 
gentle handling, and within the peritoneal cavity 
or under warm salt solution, no gastric peristalsis 
was seen, and no food left the stomach for three 
hours. Fingering gently in the air caused a still 
greater retardation of the movement of the food, 
and with rough handling in air, no food passed 
from the stomach for four hours, and then it 
emerged very slowly, and was moved onward with 
every evidence of extreme sluggishness of the in- 
testine. — Annals of Surgery, April, 1906. 


TECHNIQUE OF GASTROJEJUNOSTOMY. By 
William J. Mayo, M. D., Rochester, Minnesota. 

Dr. Mayo reports 65 cases of gastrojejunostomy, 
in which the jejunum is joined to the stomach in 
antiperistaltic manner, so that the jejunum con- 
tinues in the normal direction, and in that way 
avoids the kinking that must result from turning 
the jejunum from the left to the right in the ordinary 
short-loop operation. The junction is made about 
one to three inches from the jejunum, and on the 
posterior wall of the stomach, ‘‘which is approached 
from the mesocolon to the left of the middle colic 
artery,’ about one inch from the greater curva- 
ture, on a line continuous with the perpendicular 
line of the lesser curvature, and continued down- 
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ward and to the left through the greater curvature. 
This is then sutured with a double row of suture, 
the inner of catgut and the other of Pagenstecher 
linen No. 1. In this way the lowest part of the 
stomach leads into the jejunum just as it begins 
its descent into the left abdominal fossa, leaving 
no loop or kink. — Annals of Surgery, April, 1906. 


THE RELATIVE VALUE OF CECOSTOMY AND 
APPENDOSTOMY IN THE TREATMENT OF AME- 
BIC DYSENTERY BY IRRIGATION OF THE COLON. 
By Holton C. Curl, M. D., Surgeon, United 
States Navy. 

The author makes the following summary of 
his article: , 

In ‘‘intermediate” in which there is still 
a reasonable amount of strength, but where treat- 
ment is not controlling the dysentery, the opera- 
tion of cecostomy with irrigation of the colon with 
quinine solution indicated. Cecostomy 
preferred to appendostomy, because of less 
sloughing and an easier closing of the fistula. 
The appendix should be removed at the time of 
fastening the cecum in the abdominal wound. 

A rapid improvement usually follows the begin- 
ning of irrigation, but convalescence is slow, and 
at times difficulty is experienced in closing the 
fistula. The after-treatment — irrigation, etc. 
is tedious, and the patients are offensive cases to 
have in the wards. All in all, it is the lesser of 
two evils, but, in my opinion, it saves lives in 
selected cases. — Annals of Surgery, April, 1906. 
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THE EXPERIMENTAL PRODUCTION OF ANEU- 
risM. By Bernard Fischer, Bonn, Switzerland. 

In this paper Fischer gives a somewhat detailed 
account of his recent work on the production of 
aneurism in rabbits by the repeated intravenous 
injection of the suprarenal preparations, especially 
adrenalin. He emphasizes the fact that these 
injections must follow one another rapidly and 
with increasing dosage, whereupon characteristic 
aneurismal bulging of certain arterial walls (usually 
of the aorta) results. Upon section it is found 
that first there appear small, round, umbilicated 
elevations on the inner arterial wall in the region 
of which the vessel-wall slightly projects. As the 
elevations increase in size, the wall becomes thin, 
pale, and parchment-like. Circumscribed nec 
rotic areas in the media are found histologically. 
The elastic fibers lose their serpentine appearance 
where the wall has become stretched. Usually, 
also, an early calcification of the entire necrotic 
focus is found, so that a compact calcareous plate 
occupies a large part of the media. Fischer applies 
the term ‘‘arterionecrosis” to this lesion in the 
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rabbit, it being essentially different from the 
arteriosclerosis of the human being. As a result 
of this combined early calcification and necrosis, 
and following repeated injections of the prepara- 
tion, he has observed various forms of genuine 
aneurisms — sacculated, spindle-shaped, dissect- 
ing, etc. The arch of the aorta is always first 
involved, the thoracic portion being affected next 
in frequency. 

More recently, too, he has effected the same 
results with digalen, a digitalis preparation. Here 
the histology is virtually the same, except that the 
calcification necrosis is not quite so extensive, 
rarely involving the adventitia or the entire intima. 
Following injections of suprarenin, also, as in one 
case cited, the vessel-wall sprung apart, turning 
inside out, when the dilated aorta was split longi- 
tudinally. Microscopically, the inner half of the 
media was continuously necrotic and calcified al 
most throughout. The outer intact half of the 
media had produced the unfolding of the vessel 
after the incision had rendered possible the sudden 
retraction. Fischer regards the calcification as 
of importance in protecting against rupture, show- 
ing that the intact elastic fibers of the calcareous 
areas are held grappled together, and that there- 
fore, where such calcification does not occur, but 
where all the fibers are necrosed ev masse, rupture 
ismuch more apt tooccur. This was demonstrated 
in cases where digalen was used, and where there 
was little or no early calcification, the bulging 
arterial walls frequently showing some degree of 
laceration. In general, the aim is to show the 
significance of affections of the media, where re- 
generation is inhibited, and also the importance 
of increased blood-pressure where vessel-walls 
are diseased. Fischer attaches little value to 
Thoma’s histomechanic theory of aneurism forma- 
tion. He regards his own research as throwing 
light on general pathology in showing the purely 
local effects of the intravenous injections, con- 
cerning the reasons for which, however, he con- 
fesses ignorance. Finally, he makes the point 
that we are not able to disclose the xtiology of a 
disease by anatomic investigation, and that there- 
fore we must adhere to a study of its pathology, 
since the substantial factor is not the etiology, 
but the organism itself. — Deutsche Med. Wochen- 
schrijt, Xxxi, 43, 1905. 

Carey CULBERTSON, M. D. 
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LARGE CysTS OF THE URACHUS. 
Delore and Gaston Cotte. 

Small cysts of the urachus are common, but large 
ones are rare. The cysts may communicate with 
the umbilicus or the bladder, or may be blind. 

Contents varied from a clear albuminous liquid 
toa liquid of a brownish red color and with a strong 
ammoniacal odor. They may become infected 
by a means not yet clear. 

They are usually located between the bladder 
and navel, but may vary. They may be either 
pedunculated into the peritoneal cavity or they 
may be entirely subserous. The walls are com- 
posed of three layers, — connective tissues and 
elastic fibers, smooth muscular fibers, and a strati- 
fied squamous epithelium, which latter may be 
in folds. 

Pathogenesis is not clear, it being supposed that 
the bladder having been excessively dilated, the 
urachus was rendered patent, and later an irregular 
contraction inclosed and contained some urine 
which was the nucleus of the cystic growth. Clini- 
cally, it is almost impossible to diagnose differ- 
entially— Révue de Chirurgie, March, 1906. 


By Xavier 


THE Mrixep TUMORS OF THE BREAST. By 
P. Lecine. 

There exists within the mammary gland, as 
in the salivary and peribuccal glands, some tumors 
characterized histologically by a very peculiar 
structure. There are found there structures that 
do not belong in the normal adult gland. These 
may be osteochondroma, myxosarcoma, pure or 
mixed with the epithelial formations (adenoma, 
or, much more rarely, epithelioma atypical). It 
may be a sarcoma, containing thickened epithe- 
lium in a cyst cavity possessing the structure of 
the skin, with the Malpighian, prickly, and horny 
layers well marked. 

One may call these tumors mixed, or, after the 
idea of Wilms, speak of them as teratoid tumors, 
developed very truly, at the expense of the embry- 
onic intraglandular inclusions (débris ictodermic 
or mesodermic, according to the case). 

These are very rare, since there are in existence 
only about twenty reported cases of these tumors 
which approach so closely clinically the encap- 
sulated tumors of the breast (such as adeno- 
fibroma and cystic adenosarcoma).— Révue de 
Chirurgie, March, 1906. 











ABSTRACTS OF CURRENT LITERATURE 


DEPARTMENT OF GYNECOLOGY 


UNDER THE CHARGE OF 


J. CLARENCE WEBSTER, M. D. 


JoHN C. HOLLIsTER, M. D. 


Upon THE RECOGNITION OF TUBERCULOSIS 
OF THE FEMALE GENITAL ORGANS. By Oscar 
Nebesky. 

This author, writing from the clinic of Pro- 
fessor Ehrendorfer in Innsbruck, calls attention 
to the prevalence of tuberculosis of the pelvic 
organs of the female. He cites the discussions 
at the International Gynecological Congress in 
Rome, 1902, in proof, as the view was there ad- 
vanced that the disease was more prevalent than 
it has hitherto been regarded, and probably causes 
in the country districts the larger number of cases 
of pelvic inflammatory disease. 

Some believe that tuberculosis is never primary 
in the pelvic organs, while the larger number of 
observers believe that it generally is primary. Cer- 
tain it is, however, that the tubes are more com- 
monly involved than the other pelvic organs, the 
proportion varying in different series of cases, 
some, as Targett, claiming that the tubes are 
involved in ninety per cent of the cases. Spiith, 
in 119 cases, found tuberculosis of the uterus and 
tubes in 66 cases; uterus, tubes, and ovaries, 5 
cases; of the vagina, 9 cases; of the uterus, Io 
cases; and ovaries, 15 cases. The subjective symp- 
toms generally noted are amenorrhoea, steril- 
ity, and leucorrhoea. There is generally a family 
history of tuberculosis. Amann and Truzzi call 
attention to the fact that there is generally 
hypoplasia of the genitals. Sellheim speaks of an 
irregular-shaped tumor mass, which is tympan- 
itic on percussion, existing together with ascites, 
and the. beaded-like feel of the tubes which con- 
stitutes Hegar’s sign. 

The prognosis, of course, depends upon many 
things. The general condition of the patient, 
the extent of involvement of the disease, the method 
of treatment, must be taken into consideration. 
The treatment is generally operative, and, when- 
ever possible, all the diseased tissue is removed, 
although some, as Amann, believe that climatic 
treatment, sun-baths, hot-air treatment, etc., give 
the best results. 

The author reports a case operated by Ehren- 


E. C. DupLEy, M. D. 
F. W. Lynca, M. D. 


dorfer, a salpingohysterectomy being performed 
the disease being limited to the uterus and tubes.— 
Monatsschrijt jiir Geburtshiilje und Gynackologie, 
November, 1905. F. W. Lyncu. 


CONCERNING ENTEROPTOSIS, TOGETHER WITH 
OBSERVATIONS UPON THE INTRA-ABDOMINAL 
PRESSURE. By P. Mathes. 

This article, which covers the four years’ work 
of the author upon this subject, is presented in a 
scholarly and interesting manner, and is based 
upon the cases occurring in the Gratz clinic. As 
a result of his study the author presents his con- 
clusions as follows. 

Enteroptosis is a constitutional and hereditary 
anomaly of all the organs, and takes its name from 
a displacement or ptosis of the organs in the ab 
dominal cavity. It is due to atony and a lack of 
vital force of all the tissues of the body. The 
changes in the position of the abdominal organs 
are due primarily to a hypoplastic and sunken 
thorax, and secondarily to the weakness of the 
abdominal walls. As a result of these factors, 
the abdominal organs come to be supported only 
by their ligaments and the abdominal walls; and 
the suction power of the thorax during respiration, 
which is a considerable factor in maintaining the 
position of the abdominal viscera of persons with 
normal thorax, is here of slight value. 

The disease causes a characteristic expression 
of the face and posture of the body. The habi 
tus enteroptoticus is identical with the so-called 
habitus phthisicus. The spinal column is lor 
dotic, as a whole, so that the long axis of the thorax 
makes an obtuse angle with the long axis of the 
abdomen. The normal lordosis of the lumbar 
region is slight or lacking, so that the inclination 
of the pelvis is less than normal. The face has 
a juvenile expression. 

The clinical symptoms depend upon the extent 
of the anomaly. They are most marked in the 
congenital cases, in which they appear early. 
This is especially true in the cases classed as 
infantile, which.are characterized by hypoplasia of 
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the thorax and “‘ infantile development.” Chlo- 
rosis in such girls is the result of enteroptosis 
(Meinert). 

In most cases, the influence of other factors 
upon the latent predisposition may be deter- 
mined. 

These factors may be grouped as follows: Wast- 
ing diseases; pregnancy, labor, and the puerperal 
state; tight lacing; mental or physical overwork; 
poor nourishment and improper hygiene; acute 
and chronic psychical shock; disease of the genital 
organs, and especially gynecological trouble. 

The symptom-complex of retroflexio uteri is 
identical with that of prolapsed kidney and enter- 
optosis. The peritoneum of such women is very 
sensitive to pain, and the pain is greatly accen- 
tuated by gynecological disease. The condition 
is reflected by the nervous system, yet has nothing 
to do with hysteria and neurasthenia. 

Enteroptosis is a modern disease which appears 
to be on the increase; yet the habitus enteroptoticus 
was depicted by the old masters of painting. 

The treatment should be strengthening measures. 
Rest in bed and overfeeding may be necessary in 
the severer cases. In general, the indication is to 
develop the thorax and strengthen the abdominal 
wall by gymnastic exercises. Many cases are 
benefited by  well-fitting abdominal support. 
The local treatment of gynecological troubles is of 
the least importance; prophylactic measures in 
the young are of the greatest.—Archiv jiir Gynae- 
kologie, bd. Ixxvi, h. 2. F. W. Lynca. 


CONCERNING THE GROWTH AND CHANGES 
IN SuBMucous Myoma. By J. A. Amann. 

In a paper presented to the Munich Gyneco- 
logical Society, the author reports seven unusual 
cases of this form of tumor, which refute the 
usual statement that submucous myoma_ are 
always of small size, inasmuch as his specimens 
ranged from the size of a small apple to that of a 
seven-months foetus. His first case is of especial 
interest. A tumor was found extending from 
above the navel to the pelvic floor. The uterus 
could not be outlined by vaginal examination, and 
at operation was found to be of normal size, but 
displaced upwards by the mass to the level of 
the navel. Attached to the interior of the fundus 
by a small pedicle was an enormous myoma, which 
lay in a greatly distended and thinned vagina, 
completely filling both the lower abdomen and 
pelvis. A second case resembled this in charac- 
ter, but differed in size, being the size of a foetal 
head, and also. differed in the fact that the first 
tumor had formed a parasitic attachment to the 
vaginal wall. He also cites another case, pre- 
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viously reported, in which the uterus had become 
completely inverted, and the tumor had become 
prolapsed outside of the vagina. 

In discussion of the complications noted in the 
cases of his series, he calls attention to the fact 
that the tumor may become oedematous, and by 
its increase of bulk dilate the cervix. Especially 
is this true at time of menstruation. After this 
function, it may shrink again, and the cervix close 
so that the tumor no longer may be felt in the 
cervical canal (‘‘polypes 4 apparition intermit- 
tente’’). In cases in which infection takes place, 
abscesses may be noted in the adnexa. This, he 
believes, is accomplished by the absorption of pro- 
ducts from the tumor through the lymphatics to 
the adnexa, the parametrium frequently remaining 
uninvolved. Even if in event of infection of the 
tumor, and the mass is expelled spontaneously, the 
prognosis depends upon the condition and extent 
of involvement of the adnexa by infection. 

Two of the six cases were complicated by car- 
cinomatous degeneration, which he believes was 
largely due to the long-continued friction of ulcer- 
ated areas. 

The article is illustrated with two diagrams.— 
Monatsschrijt jiir Geburtshiilje und Gynaekologie 
January, 1906. F. W. LyYncua. 


CONGENITAL ABSENCE OF LOWER THIRD OF 
VAGINA. THE CREATION OF A CONTINUOUS 
VacInA. By Hiram N. Vineberg. 

Cases in which the vagina is represented only 
as a shallow blind sac adjoining the cervix are 
sometimes described in the literature, and are 
usually defined as cases of atresia, or of absence 
of the vagina. They are frequently treated sur- 
gically, by attempting to dissect out a vaginal 
canal from below, and attempt made to prevent 
secondary contraction of this newly formed canal. 
Unfortunately, however, contraction usually occurs, 
or, what is worse, the cellular tissue between the 
bladder and rectum becomes involved by a rapidly 
progressing infection, which seriously threatens life. 

The author records three instances of this rare 
affection, in which the lower vagina was repre- 
sented merely by a pouch some 2 cm. in length, 
at the upper end of which was a canal large enough 
to admit of the passage of only a small probe, 
but sufficient to allow the escape of the menstrual 
flow. Two of these cases had been operated upon 
before coming under the writer’s care, at which 
time were implanted the germs of infection which 
later caused death. The third case, however, 
had not been treated before submitting to the 
operation which the author describes. 

Attempt was made to open up from below into 
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the blind sac which was thought to surround the 
uterine cervix. It was, however, wellnigh im- 
possible to preserve landmarks, in spite of the 
fact that a catheter had been inserted into the 
bladder, and a finger kept in he rectum, and it 
was thought that even if the bladder or rectum 
was not opened through error, the upper vagina 
would not, in all probability, be entered at the 
most favorable point to carry out the procedure 
in view. Accordingly, the operator performed 
abdominal section, and having separated the 
bladder from the cervix, made an opening into 
the upper vaginal canal, through which he intro- 
duced a dressing-forceps down to the neighbor- 
hood of the dissection from below, which was 
then extended to open up space of suitable size. 
The mucous membrane of the upper canal was 
then loosened to admit of suture with that of the 
lower canal, with the result that the new canal 
was completely covered by epithelium. The 
final result was most satisfactory. In reviewing 
the liberature, the author finds that he had been 
antedated by Pfannenstiel, who reported a similar 
case in 1902. G. Heinricus, in the same year, 
opened the true vagina behind the cervix. These 
two cases, however, are the only instances of a 
similar procedure. — American Journal oj Obstet- 
rics, April, 1906. F. W. Lyncn. 


INTERMITTENT HyDROSALPINX. 
Findley, M. D. 


Two weeks prior to operation the patient was 
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observed to have a cystic tumor on the right of 
the pelvis. It was immovable, tender, and about 
the size of a foetal head. The tentative diagnosis 
of ovarian cyst or hydrosalpinx was made. When 
the patient presented herself for operation, the 
author was surprised to find that the tumor had 
disappeared, leaving indefinite resistance low in 
the right side of the pelvis. It developed, upon 
inquiry, that when the patient removed a vaginal 
tampon that morning, a large quantity of fluid, 
which she was certain was not urine, escaped from 
the vagina. She stated, moreover, that, following 
this discharge, the pressure symptoms for which 
she was treating were relieved. Upon opening 
the abdomen, a thin-walled collapsed tube was 
found at the side formerly occupied by the tumor. 
The tube contained some two drams of serous 
fluid, and presented no rent in its walls. There 
were numerous adhesions of the pelvic organs, 
due, in all probability, to a previous gonorrhoeal 
infection. No pathological report of the speci 
men is given. 

The author calls attention to the fact that such 
cases are rarely noted in the literature. Thus, 
Martin met with the conditions eight times in 
1,700 cases of salpingitis. Sutton is of those who 
question the possibility of fluid escaping from 
the tubes into the uterus, and does not believe 
that gushes of watery fluid from the uterus are 
pathognomonic of hydrops tubal protluent.— A mer 
ican Journal oj Obstetrics, February, 1906. 

F. W. Lyncu. 





ABSTRACTS OF CURRENT LITERATURE 





DEPARTMENT OF OBSTETRICS 


UNDER THE CHARGE OF 


C. S. Bacon, M. D. 


RupoitpH W. Hormes, M D. 


C. v. BACHELLE, M. D. 


REPORT OF A CASE OF OVARIAN PREG- 
NANCY. 
H. W. Freund and R. Thomé of Strasburg 


report a case of ovarian pregnancy occurring in 
a woman twenty years old. Her menstrual habits 
were irregular, but after a period of amenorrhata 
lasting three months she considered herself preg- 
nant. In the third month she began to have slight 
hemorrhages and sacral and abdominal pains. 

The external genitals were underdeveloped. The 
uterus was slightly enlarged, firm, and_ freely 
movable. At the right, of the uterus a_fist-sized 
ovoid tumor could be felt, and ectopic pregnancy 
was diagnosed. 

On opening the abdomen, the pelvis was found 
to contain 60-8o ¢.c. of serosanguineous fluid. The 
left ovary was normal, but occupied an abnor- 
mally high position. The tubes are shorter than 
normal, and show suggestions of infantile folding. 
The right tube with its fimbria is entirely free, 
and in no way makes up a part of the tumor. 

The tumor resembles the gestation-sac of ectopic 
pregnancy, and consists of the enlarged right ovary, 
whose blood-infiltrated surface shows multiple 
folliclelike projections. No point of rupture can 
be made out on the tumor-wall. 

The authors further describe the tumor as 
follows: ** The mass is distinctly separated from 
the tube and its fimbriw, is irregularly spherical, 
and measures 6.5 x 5.5 cm. The gestation-sac 
is a spherical cavity 32 mm. in diameter, 
which is completely lined by the membranes; 
the latter can be easily stripped from the wall. 


The thickness of the wall varies from 1.2 to 1.5 
cm., except at the placental site, where it is over 2 
em. thick. The cavity contains an embryo 23.5 


~ 


mm. long, which is connected to the wall by : 
slightly twisted cord 11 mm. in length.’ 
Microscopically, the wall of the sac shows three 
layers; the innermost being amnion and chorion; 
external to this is alayer consisting mainly of 
erythrocytes, fibrin, and = masses of detritus 


(blutschicht); the outermost laver, not definitely 
marked off from the latter, is ovarian tissue. 
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The whole periphery of the vesicle shows 
villi, not numerous, but evenly distributed, and 
branching into the layer of blood and_ fibrin. 
The connective tissue of the villi is well developed. 

The ephithelium of the amnion is, in general, 
cubical, with ovoid nuclei. The variation in 
staining of the cell protoplasm in different cells 
in the same section, and the occurrence of vacuoles, 
are probably to be regarded as different func- 
tional conditions of the cells. 

The syncytium is seen in: some places as a 
simple layer, in others as bud-like masses of 
densely staining multiform nuclei, or as_proto- 
plasmic threads without nuclei, 

The outer layer of the sac consists of ovarian 
tissue — chiefly fibrillar connective tissue. There 
is no small-celled infiltration, and elastic fibers 
are completely wanting. This tissue is quite 
vascular. The blood-vessels must be regarded 
as dilated capillaries. Ova in various stages of 
development can be found in the outer layer 
of the sac-wall. 

From the clinical report and the findings the 
authors draw the following conclusions: 

1. This was undoubtedly a case of (rue ovarian 
pregnancy, for, in the first place, the ovum is 
completely surrounded by ovarian tissue con- 
taining larger and smaller follicles. There is 
no evidence that the ovum was first imbedded 
elsewhere and later found its way into ovarian 
tissue. The tube is separated from the ovary 
throughout its length, and no part of the fim- 
briated end is in any way connected with the 
gestation-sac. 

2. Death of the embryo occurred some time 
before the operation, as evidenced by its small 
size, compared to the period of gestation. Ac- 
cording to the former, it should be three months 
old, but its size would show it to be not more 
than five or six weeks. Moreover, there are 
no vessels in the villi or membranes, and no 
red-blood corpuscles. The latter should be 
abundant, had the death of the embryo been 
quite recent. It is, however, possible that the 
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embryo may present some developmental anomaly, 
as there is some want of differentiation of the 
face and extremities, but this might be due to 
post-mortem change. These questions, it is 
admitted, might be cleared up by a microscopical 
study of the embryo. 

3. The amnion (and to a less extent the chorion) 
continued to grow after the death of the embryo, 
and were still alive at the time of the opera 
tion, as is shown by the appearance of the 
cell protoplasm and the nuclei. The small 
number and the wide separation of the villi 
may be accounted for by the fact that no 
new ones were formed, and the existing villi 
were separated by the growth of the chorion. 
Degenerated villi are found only in that portion 
of the chorion which would later have become 
the chorion leve. The growing ovum met 
greater resistance from the dense ovarian stroma 
than it would in the uterine or the tubal mucosa, 
which is shown by the compressed connective 
tissue adjacent to the blood layer. There is 
nothing in the chorion to suggest malignancy. 

4. Decidua-cells, ‘‘as might be expected,” 
could not be found; and if present, it is probable 
that some would have been found in some of the 
hundreds of sections studied. The decidua-cells 
may have degenerated, but it is more probable 
that none were formed. This view is supported 
by the fact that a number of other observers 
reporting ovarian pregnancies found no decidual 
cells. We have previously shown (and this is sup- 
ported by the researches of Wallingren) that decid- 
ual cells are by no means constantly found in tubal 
pregnancy. 

If decidual cells are not always present in tubal 
mucosa (which closely resembles that of the uterus) 
when it is the site of an ectopic pregnancy, it is not 
remarkable if they are absent in ovarian pregnancy. 
The authors claim to have found decidual-like cells 
in a hemorrhagic multilocular cyst removed from 
a patient in whom pregnancy could be excluded. 
The presence of glycogen and the absence of fat 
are not proof of the decidual character of the cells. 

5. This pregnancy probably originated in a 
follicle. Most probably at the time of rupture the 
ovum did not escape into the abdominal cavity, 
but remained in the follicle, where it was fertilized. 
The follicle may have ruptured into a recently 
ruptured follicle, which would favor its retention. 
The follicle may have ruptured into a cystic rest 
of the Wolffian tract. The ovum may not have 
been liberated from the discus proligerus, and as it 
may be fertilized in the tube while still surrounded 
by corona radiata, we may assume that the discus 
cells would not prevent fertilization. Finally, the 
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ovum may have been fertilized in the abdominal 
cavity and become imbedded in a niche on the sur 
face of the ovary. An inflammatory process or a 
cystic degeneration can be excluded. The abnor 
mal development of the sexual organs must be 
considered. Virchow’s Archiv, bd. 183, h. 

Wa. B. FEHRING. 


OBSERVATIONS ON PuBloTtoMy. A Case 0} 
Contracted Pelvis and Placenta Previa Cen 
tralis. Treated by Pubiotomy, Vaginal Casa 
rean Section, and Version. 

Henkel does not think that Déderlein’s tech- 
nique insures passing the needle and eventually 
the Gigli saw without injuring the periosteum and 
crus clitoris. In nine pubiotomies in Olshausen’s 
clinic, he has seen no alarming hemorrhage, and 
none that could not be promptly checked by com 
pression with gauze. The hematomata described 
by several writers are due, he thinks, to injury 
to the pudendai plexus, rather than to the crus 
clitoris. 

In support of his view, he says that in the cases 
in which there was severe hemorrhage or formation 
of hematomata during or after the operation there 
may be found, on closer analysis, to have been 
injuries complicating the operation — injury to 
the bladder, vaginal tears, etc. 

Damage to the bladder and venous plexuses 
can best be avoided, he thinks, by passing the 
needle under guidance of the finger. This neces 
sitates an incision 2-3 cm. long, which should not 
be made at the lower border of the pubic bone, 
because of the danger of infection and the frequency 
of varicose veins in multipara. After separating 
the periosteum from the posterior surface of the 
bone, the bone may be divided in the middle more 
accurately than when the finger is not used as a 
guide. 

Whether, after doing pubiotomy, we should 
allow spontaneous delivery to occur (as recom 
mended by Zweifel, Menge, and Déderlein) depends 
on the conditions and complications in a given case. 
Time spent in controlling hemorrhage and pro 
longed anzsthesia influences the pains unfavorably. 
If the soft parts are not favorable for delivery, the 
foetal risks are increased, and forced delivery may 
make the prognosis of pubiotomy grave. He 
would decide upon pubiotomy only when the con 
ditions for delivery are fulfilled (e. g., version, for 
ceps), and labor is delayed solely by the contraction 
of the pelvis. 

It is clear, he says, that an operation like pubiot 
omy, whose technique is apparently so simple, 
will make a favorable impression on one who has 
once witnessed it; and we need not be surprised to 














600 


read concerning the future réle of pubiotomy, “ It 
will displace prophylactic version and high forceps; 
make the induction of premature labor, as well at 
Cesarean section for relative indications, unneces- 
sary; and place craniotomy on the living in the 
realm of the past.” 

There is no ground for such optimism; for 
pubiotomy, like every other operation, has its indi- 
cations and contraindications. Henkel considers 
pubiotomy contraindicated, so far as the pelvis is 
concerned, when the conjugata vera in flat pelves is 

75 or under (and even then the foetal head must 
be small, and not hard). For justominor pelves, 
the conjugata vera must not be below 7.5. 

These proportions are the same as laid down by 
Zweifel for symphysiotomy; and pubiotomy, on 
the whole, gives about the same amount of pelvic 
enlargement. 

In a case of protracted labor with contracted 
pelvis and intrapartum infection, he would prefer 
to perforate the living child, especially in the case of 
a primipara. 

All who undertake the operation must carefully 
weigh the indications. The operation, like vaginal 
Cwsarean section, requires special skill and trained 
assistants; and even then serious complications 
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arise, as is abundantly shown by a review of the 
literature. 

The author cites the following case to show the 
application of pubiotomy: 

The patient, a IV para, had a flat rachitic pelvis, 
with a conjugata vera between 7# and 8 cm. 
Perforation of the child was carried out in her first 
two labors. Her third pregnancy was aborted in 
the third month. 

The patient was anxious to have a living 
child, and agreed to a proposed Cesarean section. 
Hemorrhage occurred a few days before the end 
of pregnancy, and led to the diagnosis of placenta 
previa centralis. It was decided to do combined 
pubiotomy and vaginal Cesarean section, and this 
was carried out, including suture of the uterus, 
in thirteen minutes. The child was delivered by 
version. It weighed 2,750 grams. 

It is noteworthy that only slight bleeding occurred 
during the pubiotomy or the incision of the uterus. 
Henkel doubts if a living child could have been 
delivered without pubiotomy, and says experience 
does not favor doing abdominal Cesarean section 
in placenta praevia. — Centralblatt }. Gyn., No. 8, 
1906. Wm. B. FERRING. 














BOOK REVIEWS 


NASAL SINUS SURGERY, WITH OPERATIONS ON 
NosE AND THROAT. By Beaman Douglass, M. D., 
Professor of Diseases of the Nose and Throat in 
the New York Post-graduate Medical School and 
Hospital. Illustrated with 68 full-page half-tone 
and colored plates, including nearly 100 figures. 
Royal octavo, 256 pages. Bound in extra cloth. 
Price $2.50 net. Philadelphia: F. A. Davis Co. 

With the exception of Logan Turner’s inade- 
quate treatise on the sinuses, there is no work in 
English that deals entirely and alone on the sub 
ject of the nasal sinuses. The field is therefore 
ripe for a complete work on this subject, and a 
good translation of Hajek would be most welcome. 
This author has covered the subject most exhaus- 
tively, and, in comparison, this new work of Doug- 
lass’s must be considered as an elementary treatise. 
The word “elementary” is used advisedly, for, 
as the author says in his preface, ‘‘ This little work 
on Nasal Sinus Surgery, with Operation on Nose 
and Throat, has been written because of demands 
made for such a work by physicians who have 
worked under my direction. Perhaps it will be 
useful to others.” It certainly will, to all those 
who do not intend to secure the latest methods or 
a full discussion of the subject. It will suit all 
those who prefer to have a single course laid out, 
and who follow it at all times. Yet even they will 
be disappointed in lack of details, as the book is 
apparently not intended for the specialist, who 
already knows them. This is a fault shared by a 
majority of text-books. It is also very essential 
in a work of this kind that the instruments needed 
in the various steps of a surgical procedure be de- 
scribed or illustrated, as nasal surgery is especially 
marked by its number and variety of special in- 
struments. Yet the only ones illustrated are a 
few devised by the author. 

The treatment of the ethmoid is well covered, 
barring lack of mention of instruments specially 
devised for this sinus, for all operators are agreed 
as to methods. 

The same may be said of frontal sinus suppura- 
tion, when treated intranasally or conservatively. 
Of the extranasal operations, the author describes 
as the “ordinary” operation one in which only an 
opening about one centimeter in diameter is made, 
whereas results have shown that, to be success- 
ful, the whole anterior wall must be removed. 
This is called the ‘‘radical operation,’’ of which 


there are several methods. The ‘“‘author’s” is 
practically the one devised by Coakley of New 
York, and called the ‘‘open method.” The 
methods of Luc-Ogston, Kuhnt, and Killian are 
so briefly described, that they are of no service to 
one not thoroughly familiar with sinus surgery. 

The sphenoid sinus is fairly well treated. 

In the treatment of the maxillary sinus, orantrum, 
the author is certainly out of touch with accepted 
views. For instance, who would recommend that 
the antrum be opened in the alveolar floor and a 
pretense made at a thorough curettement? Yet 
this is the method advised. The opening through 
the inferior meatus is condemned *‘‘because the 
opening closes too quickly.” Yet he fails to notice 
that if the anterior end of the inferior turbinate is 
previously amputated and the opening made large 
enough in the first place, it will not close, and it is 
very easy for the patient to irrigate through this. 
Further, the radical operation recommended by 
the author fails to meet the vital indication, i. e., 
that complete unobstructed drainage into the nose 
must be made by throwing the antrum and nasal 
cavity into one. This cannot be done by simply 
opening the region of the middle meatus, as he 
describes. If one intends to do this, it would be 
easier to enter from the nose at once than by way of 
the buccal route. 

At present time the dental fraternity are the only 
ones to use the alveolar or canine fossa route for 
a simple irrigation treatment. In order of 
preference, depending on the severity of the affec 
tion, rhinologists now proceed by the middle meatus, 
lower meatus, radical intranasal of Rethi, or the 
Luc-Caldwell (or some modification of same), 
through the canine fossa. 

While rhinologists are not agreed as to the best 
method of dealing with deflections of the septum, 
the author takes six pages to describe his own opera 
tion, which is merely a modification of the Asch, 
while he mentions and describes the Asch, Gleason, 
and submucous ones only in three. The latter is 
becoming more and more the one of preference, 
and the technique as given is wholly inadequate 
for one not previously familiar with it. His ob- 
jections to it are length of time required to perform 
it and danger of perforations following. The 
answer to these is, that, practically, no after-treat- 
ment is required, and everything is healed in ten 
days, while with the Asch, splints are generally 
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required for a couple of weeks at least, and often 
secondary operations are required to trim the newly 
made spurs; that perforations are more apt to 
follow the Asch than the submucous. 

In considering the use of paraffine for the relief 
of external deformities of the nose, it would seem 
better to recommend a special syringe that can 
force the paraftine into the tissues in a semi-solid 
state, as is now done. This avoids the dangers 
that may arise from the use of it as a liquid. 

Some attention is given to removal of tonsils 
and adenoids, and to laryngotomy and tracheotomy. 

The most satisfactory part of the book consists 
of the large number of half-tone illustrations of 
well-selected anatomical subjects. A thorough 
study of these, in conjunction with the reading- 
matter on the anatomy of the sinuses, is as satis- 
factory as could be wished for. This feature of 
the book demands for it a place in the 
surgeon’s library, if for no other reason. A second 
edition, which undoubtedly will be demanded, 
should amplify the technique of operations which 
are in general use, devote less space to practically 
obsolete ones, describe or illustrate the instruments 
to be used in the various steps of the operations, 
and the book will be a and the text-book of opera- 
tive surgery of the nose and throat. 

F. GuRNEY Stusps, M. D. 


THE SURGICAL TREATMENT OF CHRONIC Sup 
PURATION OF THE MIppLE EAR AND MAsrToIp. 
By Seymour Oppenheimer, M. D., Otologist and 
Laryngologist to Gouverneur Hospital; Otologist 
and Laryngologist to Mount Sinai Hospital Dis 
pensary; Fellow of the American Laryngological, 
Rhinological, and Otological Society, etc. Tllus- 
trated with 46 half-tone plates, containing 64 fig 
ures, and 27 key-plates, all engraved from origi 
nal drawings, prepared from special directions 
under the supervision of the author. 410 pages. 
Philadelphia: P. Blakiston’s Son & Co. 1906. 

Every little while some new book appears on this 
subject, and the contributions to the literature in 
this department have been legion, but Dr. Oppen 
heimer seems to have covered the field in such a 
way, that, instead of being a superfluous work, it 
will be appreciated as a valuable aid by those 
trving to perfect themselves in this branch of 
medicine. 

The first portion of the book is devoted to the 
diagnosis and treatment of the minor affections of 
the middle ear, including that of the mucosa, the 
ossicles, and tympanic walls. In these chapters the 
author goes fully into the most minute details of the 
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various procedures which may be employed to 
relieve the diseased conditions of these structures. 

He next takes up the more serious conditions in 
their order of relative severity, dealing exhaustively 
with the simple and radical mastoid operations. 
It is in this department that the werk. appears to 
the best advantage, and this portion of. the; work 
we consider one of the finest descriptions of the 
radical mastoid operation that we have yet seen. 

The description of the various mastoid operations 
is very clear, and is enriched with a complete set 
of illustrations. These possess the unusual value 
of being in duplicate, one being a photograph of 
the operation in that stage of completion, while its 
companion is a drawing on which all the various 
points of interest are charted, so that the reader 
can have the benefit of the picture without having 
it marred by the various letters and lines, while 
its companion fully explains it. 

These plates are original, taken from the author’s 
specimens, forming a very valuable part of the work. 

Following the radical mastoid operation, a 
chapter is devoted to the plastic surgery of the ear, 
and is one of great interest and value. Not only 
the plastic work done at the time of the mastoid 
operation is described, but the operations for the 
later relief of fistule, etc., are thoroughly described 
and fully illustrated. 

The last chapter is devoted to the after-treat- 
ment of mastoid operations, and here we ex- 
pected to see the subject more fully considered than 
we found to be the case. The preceding chapters 
had gone so minutely into the details of the various 
conditions and their treatment that the same was 
to be expected of the after-treatment, which is 
certainly an important feature of the mastoid 
operation. 

It is hoped that a future edition will take up the 
subject of involvement of the labyrinth, which 
seems to be one of the difficult parts of the problem 
at the present time. 

The description of the various operations for 
the simple and radical mastoid is, however, very 
complete and clear, and makes the book one of 
great value to any one practising otology. 

GEORGE PAULL MArRQuIs, M. D. 


BABY-INCUBATORS. A clinical study of pre- 
mature infants, with especial reference to incubator 
institutions conducted for show purposes. By 
John Zahorsky, A. B., M. D., Clinical Professor 
of Pediatrics, Medical Department, Washington 
University, St. Louis, Mo. Illustrated, 136 pages. 
Cloth, $1, net. St. Louis: Courier of Medicine Co. 











CASE REPORT 


CONGENITAL (&SOPHAGO-TRACHEAL 
FISTULA' 
SURGERY, GYNECOLOGY AND OBSTETRICS: 
X. B., Babies’ Ward No. 5165, male, aged three 
days, was admitted to the Post-Graduate Hospital 





Heart 


Diaphragm 


August 7, 1902. The case was referred to me by 
Dr. Torek, who told me that he had explored its 
cesophagus with a soft instrument and had met 
with an impassable barrier a short distance from 


1 Specimen prepared in the Department of Anatomy, and shown at the 
surgical section of the New York Academy of Medicine March 2, 1906. 
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the mouth. Before taking the case to the hospital, 
the parents persuaded another doctor to introduce 
a “stiffer” instrument. After this the child swal 
lowed a few drams of albumin-water and milk, 
its condition rapidly became alarming, and_ it 
was brought to the hospital with temperature 101°, 


— Opening of fistula in trachea 


—~ Bifurcation of bronchi 


Heart 


Anterior wall of 
stomach 


Profiting by Dr. Torek’s 


pulse 168, respiration 60. 
experience, no attempt at exploring the cesophagus 
was made, and a gastrotomy was done without 


delay. The patient continued to have obscure 
respiratory symptoms, and died after about thirty 
six hours. The autopsy showed that the cesoph- 
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agus had been perforated on the left side, below 
the pharynx, by some instrument, and that the 
pleure was filled with curds; the instrument had 
traversed the pleure and passed through the dia- 
phragm into the stomach. This accounted for 
the shock and respiratory difficulties. The arti- 
ficial tract is not noticeable in the specimen as 








Fig. 2. 


preserved, but the congenital malformation of the 
cesophagus and trachea present great interest. 
No other abnormalities were found. 

The cervical portion of the asophagus was 
found to end in a cul-de-sac 3 cm. from the areti- 
noid cartilages. The thoracic portion of the 
cesophagus extended upward about 4 cm. from the 
stomach,where it suddenly contracted into a narrow 


End of cervical 


fistula, which extended upward and forward into 
the trachea. The opening in the trachea hada 
crescentic fold in its lower side. It was in the 
median line, on the posterior wall of the trachea, 
2 cm. from cricoid cartilage and 1.5 cm. 
from the bifurcation. The distance between the 
two portions of the cesophagus was about 1 cm. 


oesophagus Tracha -——F— 


End of 
(sophageal opening cervical 


of fistula cesophagus 


Fistula 








Root of lung 


| Thoracic 
a cesophagus 








Diaphragm 








Stomach laid open St I 
omach 


Fig. 3. 


Fig. 1 shows the anterior view of the specimen 
with the tracheal opening of the fistula, and Fig. 
2, the posterior view, shows the upper portion of 
the cesophagus ending in a pouch, and the lower 
portion ending in a narrow fistula which leads to 
the trachea. 

C. R. L. Putnam, M. D., 


Demonstrator of Anatomy, Columbia University; Assistant Surgeon, 
Post-Graduate Hospital, New York 
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EXPLANATION OF DRAWINGS 
Fig. 1. Normal stool. Gram-negative. Fig. 5. Acute gastric ulcer. Gram-positive stool; 
Fig. 2. Pernicious anemia. Gram-negative stool. the Gram-positive bacilli being the same, morphologically, 
Fig. 3. Benign stenosis at pylorus. Gram-negative as those found in vomitus. 
stool. Fig. 6. Carcinoma of stomach. An almost exclusively 


Fig. 4. Chronic nephritis. Almost exclusively Gram- Gram-positive stool. 
negative stool. 











